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This machine is one of a series made by 
the Brainard Milling Machine Company, of 
Hyde Park, Mass., intended for long and 
heavy milling, and in which the table has 
only a longitudinal motion, while provision 
for vertical and crosswise movements are 
made in the head which carries the driving 
mechanism. The other machines of the 
series are the ‘‘ 50-inch” and the ‘‘ 72-inch ;” 
both of which have been made for many 
years by the above-named company, while 
the ‘*84-inch” is a machine of recent design. 

The machine table sets low on a bed sup- 
ported by four box legs, and is actuated by a 
steel screw driven by a worm and worm gear 
connected with a pair of spur gears. 
gearing is outside the bed, and therefore ac- 
cessible, and is protected by a shield, « 
shown in cut. The arrangement for belting 
to feed works is also shown too plainly to 
need description. The head upon which the 
spindle carrier is mounted travels in ways 
upon the bed, and is adjusted crosswise on 
it by means of a screw connected with a 


¢ 


1S 


hand wheel, partially shown at the left of en- | 


graving. For convenience, and ease in fine 


adjustment this wheel, and also the wheel at | 


top of machine, connected with the elevat- 
ing screw, are worked by a hand lever, the 
wheels having sockets in their periphery for 
this purpose. 

The carrier upon which is mounted the 
driving spindle is gibbed to the head, and 
has a vertical range sufficient to allow work 
18 inches high to pass under centers. From 
this carrier projects ‘a large arm for outside 
center support of mill spindle, intended for 


use on work where a back stand is not ad-| 
missible. There is, however, as may be seen, | 
a back stand or tailstock of very solid char- | 
The arm is readily removable, when | 


acter. 
desired, or the tailstock can be slid off its 
seat if required. In most cases, however, 


the arm need not be removed, the yoke on it | 


being swung up out of the way, leaving the 


center of mill arbor free to engage with that 
‘8 A . | 

This combination pro- 
. . * | 

_ vides for operating on a wide range of work. 


on the back stand. 


As shown in the engraving, the space be- 
tween head and tailstock is about 24 inches, 


The | 


but if required the tailstock can be made to | 


travel in line with the head, and its support 
be extended to any distance desired. 

The method of driving the spindle is simple 
and strong, and allows of free adjustment of 
the spindle without disarrangement of the 
driving and feed belts. 

The cone, which is made for 33” belt, is 


|shafting, finishing guide bars, connecting | 


| table is 7 feet long by 20 inches wide; length 


mounted in a stirrup which is pivoted to the | 


bed, and the pinion which engages with the | 


driving gear on the spindle is held at correct 
distance by a connecting yoke, and is driven 
by a feather. 


The machine has longitudinal feed only, 
but where it is @esired an automatic feed 
motion can be appiied to the elevating screw 


in the head, giving feed in a vertical direction. 
The table is arranged to be run back rapidly 
by power, by a device which is not seen in| 
the engraving. As the table weighs one ton, | 
the relief to the operator by this improvement 
is obvious. 
All the operations of the machine are in- 
tended to be conducted from the front side, 
without any change in the position of the 
operator. The feed can be thrown out by 
hand at any moment by means of a rod which | 


' 





outside, and will stand great pressure. Most 


Boilers for Heating. 
the cut, and the power quick-return applied, | 

or the table can be run back by hand, and the | 
feed thrown in by a foot lever, which lifts | 
the drop box shown in front of cut. Adjust- | 
able dogs automatically drop the feed motion | 
at any point. 

The machine is massive in all its parts, and 
is intended for heavy milling of any descrip- 
tion, but more particularly for shafting, rail- 
road or engineering shops, being specially 
adapted for key-seating long and he 


By Gror@k MArsHALL. 
The vertical boiler having received but 
brief mention under the ‘“* What 


’ 


heading 
| kind shall I buy?’ 
| é 
|of this type vary in many particulars. 
lsome the tubes run from the crown sheet, 
top of fire-box, to the top head of boiler. 


| or 


avy | 














New E:iagury-rour Incu MItting MAcHIne. 
the simple fact is the portion of the tubes 


rods, ete. above the water line is exposed to an intense 





P e san mn | ° = e 
Its weight is 7,500 pounds. The work | heat during the process of firing, previous to 





ithe generation of steam, and where a light 


|of longitudinal feed, 84 inches; distance be- | quick fire is used the tubes become leaky 


Another method of making a_ vertical 
Solid drawn steel tubes are made in En- | boiler is to have the frustum of a cone ex- 
gland and imported upon order. They are | 


é A Pee 
quite smooth and straight, both inside and | 


tween uprights, 24 inches. The cast steel| after short use. There are, however, 
spindle is 4 inches in diameter, and the mill | many engineers who claim for such a boiler 
arbor 25 inches diameter. Arm for outer | a drier quality of steam, more elastic and 
center support 5 inches diameter at its| expansive in its duties in the cylinder, and 
| smallest part. | for this reason a preference is given by them 
sli | to this type. 


tending downward from the top head, the 
base of which forms the upper tube head, the 
cone varying in height to suit the boiler- 
of the demand is for hydraulic purposes. 


maker’s ideas, or perhaps to suit the quantity 
The importer of these tubes informs us that 


In 
this style, the intention is to have the entire 


| of heating surface reqaired. boilers of 
the largest size now made is 43” outside and | 
4” inside diameter, and that this size costs $5 
a foot. 


works run day and night. 


| tube protected by water, the lower part, or 
The demand is increasing, and the | the 
A very large} line at all times, the upper section of boiler 
amount of money was spent in experimenting | 


base of the cone, being below water 
acting as a reservoir and superheater for the 
The top part of the cone frustum is 
Lo the 


before the process was made entirely suc | steam. 


cessful. made of proper size permit free 


& more general reference to 
it at this time perhaps is necessary. Boilers 
In 


This is objectionable in many instances from 


passage of the gases, smoke and waste heat, 
generally equal to the aggregate tube area. 
This boiler is much more durable than the 
former, and is to be preferred, 

Some builders form the bottom of furnace 
with a cast or wrought ring, by this means 
connecting the shell to fire box; others make 
the bottom of firesbox in the ‘ ogee” form, 
answering in a measure the same purpose as 
the ring, at reduced weight and cost. The 
door ring is made in the same way as the 
bottom ring. In some cases the fire-box is 
flanged outward to the shape and diameter 
of the shell; in or wrought 
frame is introduced between the two sheets. 
In both of the described the 
flame and gases are liberated after going 
through the tubes, while in other forms the 
water space is made sufliciently large to 
permit an outward row of tubes to extend 
from top head to bottom of boiler, through 
which the products of combustion must first 
pass and then either return to the top around 
the shell or else pass off through a suitable 
flue at the bottom. 


others a cast 


boilers here 


It is hardly necessary to 
say that in this style the bottom ring must 
be made of plate metal, and it is usual to 
turn one flange up and the other down, to 
facilitate construction. 

Another type of vertical boiler used quite 
extensively in house heating is made by 
having 


‘ 
< 


1 conical fire-box, extending from 
top to bottom of boiler, with an outer row of 
tubes, and for the purposes 
mentioned in the previous description. There 
are, besides these, 
vertical 


as described, 


various other styles of 


boilers, some of which are made 
almost entirely of cast iron, but those 
referred to are most frequently found 


in general use. In making boilers of this 
kind the principal idea is ‘‘to get the great- 
est power into the least possible space,” and 
as aconsequence countless tubes are crowded 
into the crown sheet, no provision being 
made for,properly cleaning the flat surface 
exposed to the greatest heat, the crown sheet 
being level, or supposed to be so, and the 
crowded The solid 
water, on 
being precipitated, falls on this level surface, 


tubes as described. 


matter contained in solution in all 


and the circulation being impeded by the 
great number of tubes exposes the latter to an 


intense without 


heat, any protection from 
the water, and the result in a short time 
is ‘‘leaky tubes,” which can only be 


properly repaired by removal, cleaning the 
crown through the holes and putting in 
new tubes, to repeat the operation in a short 
time. Where muddy or hard water is used 
great trouble and expense is experienced by 
those using vertical boilers, and this finally 
leads to the horizontal, or some other type 
being substituted. 
soiler makers take very little interest in 
such boilers, and it is a common occurrence 
to see boilers of this type entirely unpro- 
vided with hand holes to permit the re- 
moval of sediment from bottom or crown. 
There should be in all vertical boilers hand- 
holes in such places as will admit of cleaning, 
and the tubes should be so arranged that some 
instrument can be introduced between them 
on a line with the crown sheet to remove the 
The with sufticient 
force of water will accomplish much in this 
but if the not loosened 
before the water is introduced much good 
cannot follow. 
| The ** 


scale. use of a hose 





respect, scale is 


ogee” form for 


bottom of fire 


box 
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and door ring is not advisable, as the fire- 

1” thick 
necessarily considerably reduced by being 
worked to an increased diameter ; but ques- 
tions of this kind are not always considered 
in their proper light by the boiler maker, 


box plate, being seldom over is 


whose great object is to get out the work in 
the cheapest manner. There are some who 
will not build cheap work, and who will not 
estimate on boilers where a poor quality of 
material is required. Unfortunately this class 
are in a decided minority, but they have the 
satisfaction of getting a good price for their 
product, and a reputation better than 
money. 

For engine” use I never recommend the 
vertical boiler, my objections being based on 
experience that justifies me in saying that a 
waste of fue! follows their introduction. 1 
have known of ‘vertical boilers being re- 
placed by horizontal of 50 per cent. more 
power, and no increase of consumption of 
fuel following. 

Claims are advanced by interested parties 
for ‘‘improved” more 
economical than any other type, and data 


furnished to substantiate the claim, but as I 


vertical boilers 


have no faith in tests without considering 
other equally important questions, my ex- 
perience is against the use of a vertical | 
boiler where another type can be as easily 
used. For 
boilers of this kind are commonly used, and | 


located and hoisting engines, 


where there is fair water, give good satisfac- | 
tion; but beyond a certain power they are | 
quietly passing away, while for house warm- | 
ing purposes (steam now being considered | 
cheaper than furnace heat) they are, under | 
modified forms, becoming generally used. | 
For this last named purpose there can be no | 
great objection to their use, as the water is | 
returned to the boiler and the trouble caused | 
re- | 


by sediment is thus in a great measure 





moved; even in the worst cases of impure | 
water, the quantity of fresh water required 
being so small that the accumulation of im- 
purities is reduced to a minimum. | 
The business of heating public and private | 
buildings by steam having become a regular 
industry competition, sharp and close, is the | 
result, and to those who contemplate the use | 
of steam and its appurtenances in their build- | 
ings a little advice may not be out of place. 
It is as follows : | 
Do not be deceived by the claims made in | 
favor of their own invention by the parties | 
most interested in its introduction. Do not 
believe any man who tells you that the con- 
sumption of fuel for the average season can 
be reduced 50 or 75 percent. by the purchase 
and use of his patent boiler and appliances. 
It can’t be If you want a given 
temperature it takes fuel to get it, no matter 
what you use, and coal costs money. Do 
not place the greatest faith in the most fluent 
talker. If you do you will frequently be 
deceived, as his talk is sometimes his entire 
When you want a plant of 
examine in person the 
different 
plans as you possibly can, and when you 


done. 


stock in trade. 
this kind, 
workings and cost of 


closely 


as many 


have found what you think is the best do not 


allow a question of dollars and cents to in- | 


fluence in selection, 


saved in this way is generally a poor invest- 


you your as money 


ment. Reputable business men _ require 
only a fair profit in their business, and give 
a fair equivalent to their patrons. 
i 

Some one has remarked that no one builds 
a machine shop without intentions of future 
enlargement, but, assuming the intention, 
there is a good deal of difference in the way 
the matter is looked at in the beginning. 


Occasionally wise provisions are made for 


the inevitable enlargement, so that when it | 


comes about walls come out of the way as 
though they had never existed, and the com- 


pleted building looks and is better than the | 


original because it completes the design. 
But this unfortunately is not generally the 
case. On the contrary additions are made 
as business demands, which do not harmo- 
nize with the original, because not con- 
sidered in the original design, and for the 
same reason the whole is frequently the 
reverse of convenient. A little forethought 
in the beginning is frequently all that is re- 
quired to save a good deal of trouble and 
expense. 


| by the screw D. 
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Sweeping Grooved Cone Drums, 


By Tuomas D. West. 

The machine shown is intended for sweep- 
ing either right or left hand, grooved drums, 
of cylindrical, conical, or any other shape, 
and of any pitch desired. 

The originator of this device, S. B. Whit- 
ing, M. E., of Pottsville, Pa., first used it in 
1867 or 1868, since which time a great num- 
ber and variety of grooved drums have been 
made with it. At the right are sections of 
what were no doubt very large cone castings 
to make. The one in Fig. 3 was of twelve 
and twenty feet diameters, with a height of 
about six feet. Our trade is under obliga- 
tions to Mr. Whitney for the successful ac- 
complishment of such a job. 

Among our best moulders but very few 
have any knowledge or idea of cone drum 
and this many 
will, like the writer, feel like tendering Mr. 
Whiting thanks for allowing the publication 
of his device. 

The engravings are photographs 
taken from a model, therefore the propor- 
tions will differ somewhat from those of a 
full-sized working machine; and while to 


sweeping, upon reading 


from 











M:ACHINIST 


may not appear plain. 
M) neither increase nor decrease speed, but 
are simply for making either right or left 
drums or pitches. Were wheels required for 
one hand sweeping only, then these gears 
would not be required, unless the centers A 
and V were so far apart that they were nec- 
essary to transmit motion. 

As shown, the intermediate gear MV is the 
one engaged with the large wheel H, and 
will produce a right hand drum or pitch. 
To produce a left hand drum, the thumb- 
screw W, Fig. 5, is loosened, and the gear Y 
is made to engage direct with the large wheel 
Hand pinion V. 

The screw D should, according to the di- 
ameter of the mould, be set to balance the 
bar # in about the relation to the centers be- 
tween the sleeve A and bar 7’, as here shown. 
In other words, the screw D should be set so 
as to balance, at an average, the bar / in its 
up or downward movement. 

When arranging gears for moulds of large 
diameters, the gears Y and M could, to save 
using a large center-wheel and pinion, be re- 
versed so as to stand between the pinion V 
and large wheel 17. To make an opposite 
hand drum, the two pinions would require 
For 


These gears (¥ and 


to be replaced by three smaller ones. 
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S.B.Whiting’s 
Cone Drum Sweeping Machine 


, ! 
7 
SWEEPING GROOY 


;many the three views will give a clear idea 


of the machine, there are those for whom it 
might be well to give a detailed description. 

A, Fig. 4, is a spindle that is held station- 
Fitted to work upon and 
around this spindle is a sleeve A. To guide 
and hold the arm # at a right angle to A, 
The arms 7? and 


ary in the base. 


is the cross-head center ?. 
X are firmly secured to sleeve A, and there- 
fore will cause the latter to rotate around the 
A, machine. 


spindle when operating the 


The cross-head /? slides up or down upon 


the sleeve A, being controlled in its motion 
The bar / (carrying at its 
F 


cross-head guides SS, and is controlled in 


end the former or sweep /’), slides in the 


its movements, lengthwise, by the bar or 


|former, 7’, which may be set at any angle, 


and may be straight, curved, or of an irreg- 
ular form. The gear // being fast to the 
spindle A, the screw 7) will be turned when- 
ever the bar # is swept around the mould. 
By changing the gear on the screw D and 
spindle A, any pitch may be obtained, and 
by inserting either one or two intermediate 
gears aright or left hand pitch may be ob- 
|tained. The opposite side view of Fig. 4 is 
shown in Fig. 5. As will be seen at J, the 
bar # is there guided, as well as at SS, Fig. 
4. Fig. 6 is a plan view of the intermediate 
and principal As 
the the 


there are 


and 


gears. 


wheels, use of two, Y M, 










four 


” ! 
—— -20°3)" - > 


LB 6 dia, 








Section View of 


Custings made with Machine 


ED ConE Drums. 


making small sized moulds of right hand 
pitch, only the gear /7 and pinion |” may be 
required. 

. In figuring the relation of gears to give 


desired sized moulds, the pitch of the 
leading screw D will be the regulator. As 
an example, we will suppose the leading 


screw D to have $” pitch. 


that every time the screw revolves once the 


By pitch is meant 


thread would cause a nut to raise in height 
Lr) 


Now, supposing there was to be a 
cone made having a 2” pitch, as seen in 
section, Fig. 7, the arrangement should be 
such as to cause the sweep /’, Fig. 4, to raise 
in height 2” 
Knowing that 


177 
4 


every time the sweep revolves 
once. the leading screw 
raises every revolution, the gears must 
that in of 
the sweep the leading screw will revolve 
four times, in order to raise the sweep 2” ir 
Now, that the 
leading screw pinion V revolve four 


be made so every revolution 


knowing 
must 
times in order to raise the sweep 2” in one 
revolution, it will be seen that the large wheel 
/T must contain four times the number of 
teeth that the pinion has; therefore if the 
pinion has, say 12 teeth, the large wheel 
must have 48 teeth. 


one revolution. 





| Aprin 19, 1884 
































































































pinion V to revolve six times to once of 
the sweep. 

To construct a 1” pitch with the above 
leading screw the gears would require 
changing so as to cause the pinion to revolve 
twice to once of the sweep. For the con- 
struction of any fraction of the above 
pitches, the gears would, of course, require 
proportionally changing. 

The pitch forthe leading screw would, for 
general work, be better if 1”. The 3” pitch 
could, of course, be used, but such a coarse 
feed for fine pitches is objectionable. For 
2” pitch, 3” pitch would be 


~ 





grooves above 
best. 
The spindle A is not necessarily secured 
in such a base as shown. The ideais simply 
that it must be firmly held in something that 
will remain stationary. While the spindle is 
shown here self-supporting, it would be 
better for general work were the top sup- 
ported by a brace. To do this the spindle 
would require to be prolonged further above 
the wheel than here shown. 
While there are no sizes given, any one 
requiring such a machine can very readily, 
from the views and description, proportion 
and construct such a machine as the size of 
a job may require. 
- = 
C. W. Jenkins, of Salisbury, Massachu- 
setts, has invented and patented an improve- 
ment on the compound engine. The inven- 
tion consists of means for exhausting the 
steam direct from the high pressure cylinder 
to the condenser at the point when the 
pressure in the low pressure cylinder gets 
equal to that in the high pressure cylinder. 
By this means it is claimed the back pressure 
will be taken away from the high pressure 
cylinder and also give it the benefit of the 
vacuum in the condenser. 
SE 

The Legislature of Kentucky has passed a 
law making it a crime to use bicycles on the 
roads in certain counties of that State. The 
reason given for this action is that bicycles 
frighten horses, and have caused accidents 
by runaways in some instances. This is a 
bugbear which has been used to obstruct the 
application of machinery to road traction all 
over the world, and steam motors would be 
running the street cars in many cities but for 
the tender regard for skittish horses. It 
seems in many instances that the rights and 
interests of the human family are sacrificed 
so that horses may control the highways. In 
some parts of the world the bicycle is com- 
ing to be regarded as the poor man’s horse, 





and its use enables many workmen to keep 
their families outside of crowded cities. We 
believe the artisans of the rising cities who 
may wish to ride home on a bicycle ought 
to receive some consideration from legisla- 
tors. 

——_ ee —_ — 

An apparatus for operating fog whistles 
has been designed by Messrs. Durham, 
Churchill & Co., of 23 Leadenhall street, 
London. It is a small and compact ma- 
chine, consisting of an hydraulic cylinder 
fitted with a piston and two small regulating 
valves, one for a quick motion and the other 
for a slow motion, both variable as desired. 
The piston in the hydraulic cylinder 
operated by a small steam cylinder, in the 
same axtil line. The slide valve operating 
this small steam cylinder is worked inter- 
nally and automatically, so that there are no 
outside parts to be tampered with, or to get 
damaged, or out of order, by dirt or ex- 


1S 


posure to weather. There is a second steam 
cylinder, the piston rod of which connects 
directly by means of a cord to the fog 
whistle; it is only necessary to turn on 
steam and the machine starts. The dura- 
tion of the sounds, and the silent intervals, 
are adjustable to a second, by means of the 
two small valves in the hydraulic cylinder. ’ 
The only present recognized means of pre- 
venting collisions at sea during fog is by 
sounding the steam whistle, horn, or syren, 
at stated intervals, to warn ships in close 
proximity; and it has long been felt that 
this, which is a life-saving precaution, ought 
to be done automatically, as it is of great im- 
portance that the intervals and durations of 





Did one wish to make a mould having 
grooves of 3” pitch, by using the same $” 


Ve and J// 


would require changing so as to cause the 


pitch leading screw, the gears 


the sounds should be regular, and not de- 
|pendent on a sleepy hand, who may miss 
giving the required signal at the critical 
moment, and too late to be acted upon. 


Tron. 
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The Indicator Diagram. 


By F. F. Hemenway. 


INITIAL EXPANSION. 

The greatest economy in the use of steam 
in the steam engine being, broadly speaking, 
when the terminal pressure is lowest com- 
pared with the mean effective pressure, it 
follows that a fall of pressure in the cylinder 
previous to cut-off, usually called initial ex- 
pansion, represents a loss when occurring in 
an automatic cut-off engine, because it 
makes the cut-off occur later than it other- 
wise would; increasing to a corresponding 
extent the terminal pressure. Hence, in this 
type of engine the effort is made to provide 
for a steam line as straight and as near boiler 
pressure as practicable without sacrificing 
too much in some other direction to obtain 
it. There is undoubtedly a point in all ordi- 
narily constructed engines beyond which it 
is the reverse of economical to go in this di- 
rection; a point somewhere short of boiler 
pressure in the cylinder; and short of an ab- 
solutely straight steam line. Just how far it 
represents economy in the use of steam to 
go in the direction of a perfect steam line 
depends upon a variety of circumstances. 
Small valves do not consume so much of the 
power of the engine in their operation as 
larger ones (of the same kind), and as there 
is inevitably some leakage it is naturally 
greater where the ports are long than where 
they are short. It is also understood that a 
balanced valve moves easier than an unbal- 
anced one, all of which is entitled to consid- 
eration in determining what the character of 
the steam line should be. 

But while it is true that initial expansion, 
to any great extent, represents a loss of 
economy in the instance of an engine in 
which the governor operates to vary the 
point of cut-off, it is equally true that when 
the cut-off is fixed and the speed controlled 
by means of a throttling governor, initial 
expansion usually represents gain, sometimes 
in a marked degree. This is because it then 
has the effect of bringing about lower termi- 
nal pressure for a given mean effective press- 
ure. 

While initial expansion is, perhaps, prop- 
erly enough called throttling, the distinction 
should be sharply made between throttling 
that results only in reducing the initial press- 
ure, and that which provides for a gradual 
fall in the pressure from that nearly equal to 
boiler pressure to a point materially lower at 
cut-off. 

The diagram, Fig. 15 (in full lines), shows 
a fair amount of initial expansion, and will 
illustrate the gain brought about by it, which 
may be more or less, according to circum- 
stances. It is from a 12x20” engine, run- 
ning at 90 revolutions, valve adjusted to cut- 
off at 11”, or atc on the diagram. The boil- 
er pressure was 50 pounds, 89 pounds of 
which is realized in the cylinder at the begin- 
ning of the stroke, the pressure falling from 
that pressure at J, to 22 pounds at ¢, by ini- 
tial expansion, and then by regular expansion 
to a terminal pressure, ¢, of 24 pounds abso- 
lute. The gain by initial expansion may be 
determined by comparing the actual diagram 
with the one plotted in dotted lines, both di- 
agrams representing equal work. In the 
latter the pressure remains constant from 0’ 
to c’, the initial pressure being 27 |bs., or that 
required with the straight steam line to make 
the mean effective pressure equal that of the 
actual diagram. 
pressures of the two diagrams are the same, 
the weight of steam calculated at ¢ and at ¢’ 
will represent relative economy. As _ the 
quantity in cubic feet per stroke or per hour, 


Since the mean effective 


will be the same in one case as in the other, 
it is only necessary to consider the difference 
in weight of a cubic foot at pressures ¢ and 
t’, which difference will be the gain. The 
pressure (absolute) at ¢ is 24 lIbs., and the 
weight per cubic foot at that pressure .0579 
Ib. At ¢’ the pressure is 27 lbs., weight of a 
cubic foot .0648 lb.; difference, .0061 Ib., or 
about 11 per cent., so it is safe to conclude | 
that initial expansion represents a gain, in| 
this instance, of say 10 per cent. 

The steam lines of diagrams from engines 
in which the speed is controlled by throttling 
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will be of a variety of forms, according to 
existing conditions and the construction of 
the engine. There is quite as much differ- 
ence in the economy of such engines, wheth- 
er fitted with separate expansion valves or 
not, as there is between different automatic 
cut-off engines, and it is just as readily de- 
termined by the use of the indicator, not- 
withstanding which the indicator is seldom 
applied to this class of steam engines. Its 
intelligent use, changing the construction in 
accordance with what was learned from its 
indications, would result in as much gain in 
efliciency, comparatively, as has been the 
vase in the instance of the automatic cut-off 
engine. 
<-> - 
Locomotive Engine Running—The Valve 
Motion. 


By AnGus SINCLAIR. 


EARLY REVERSING MOTIONS. 

In the engineering practice of the world, 
before the locomotive and marine engines 
came into use, there was no need for devices 
to make engines rotate in more than one 
direction. When the need for a reversible 
engine first arose, it was met by very crude 
appliances. Locomotives were kept at work, 
-arning money for their owners, which were 
reversed by the man in charge stopping the 
engine, and by means of a wrench changing 
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| 


| shown in the figure. 


S 


use that it could be employed to adjust the 
inequality of steam distribution, due to the 


angularity of the connecting rod. 


CONSTRUCTION OF THE SHIFTING LINK. 

As usually constructed for American loco- 
motives the link is a slotted block curved to 
the are of a circle, with a radius about equal 
to the distance between the center of the 
driving axle and the center of the rocker 
pin. The general plan of the link motion is 
Fitted to slide in the 


| link slot is the block which encircles the 


in motion, much difliculty was experienced 
in getting the hook to catch the pin. As a| 
simple, prompt and certain reversing motion, | 
the link was readily acknowledged to be far 
superior to anything that had previously 
been tried. | 


INVENTION OF THE LINK. 

There is no doubt but the link was first 
applied to a steam engine by William T. 
James, of New York, a most ingenious me- 
chanic, who also invented the double eccen- 
trics. James experimented a great deal 
about the period from 1830 to 1840 with 
steam carriages for common roads, and it 
was in this connection that he invented the 
link. Ilis work having proved a commercial 
failure, the improvements on the valve mo- 
tion were not recognized at the time, al- 
though the probability is that Long, who 
started the Norris Locomotive Works of 
Philadelphia, and brought out the double 
eccentrics upon the locomotives built there, 
was indebted to James for the idea of a 
separate eccentric for each direction of en- 
gine movement. 

The credit of inventing the ordinary shift- 
ing link is due to William Howe, of New- 
castle, England. This inventor was a pat- | 
tern-maker in the works of Robert Stephen 
son & Co., and he invented the link in prac- | 
tically its present form in 1842. The idea of | 
Ilowe was to get out an improved reversing | 





motion, and he made a pencil sketch of the | 


rocker pin. The eccentric rods are pinned 


| to the back of the link, the forward eccentric 


rod connecting with the top and the back up 
eccentric rod with the bottom of the link. 
Bolted to the side, and near the middle of 
the link is the saddle, which holds the stud 
to which the hanger is attached, this, in its 
turn, connecting with the lifting arm, which 
is operated by the reversing rod that enables 
the engineer to place the link in any desired 
position. 
ACTION OF THE LINK. 

Regarded in its simplest form the action of 
the link in full gear is the same upon the 
valve movement as a single eccentric. When 
the motion is working, as in the figure, with 
the eccentric rod pin in line with the rocker 
pin, it will be perceived that the movement 
cannot differ much from what it would be 
were the eccentric rod attached to the rock- 
er. Here the forward eccentric appears as 
contro}ling the movement of the valve. Put- 
ting the link in back motion brings the end 
of the backing eccentric rod opposite the 
rocker pin, the effect being that the back up 
eccentric then operates the valve. When 
the link block is shifted toward the center of 
the link, the horizontal travel of the rocker 
pin is decreased; consequently, the travel 
of the valve is reduced, for with ordinary en- 
gines the travel of the valve in full gear 
equals the throw of the eccentrics, the top 
and bottom rocker arm being of the same 
length. The motion transmitted from the 
eccentrics and their means of connection 


| with the link make the latter swing as if it 


| . . . 
| were pivoted on a center, which had a hori- 
| zontal movement equal to the lap and lead 


3 Central Line of Motion 
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the position of the eccentric by hand. A de- 
cided improvement on the wrench was the 
movable eccentric, which was held in for- 
ward or back gear by stops, the operation of 
reversing being done by a treadle or other 
attachment located near the engineer's posi- 
tion. 
versing gear was, that the abrasion of work 


A serious objection to this form of re- 


enlarged the slot ends and wore out the 
stops, leading to inaccuracy and frequent 
breakage. A somewhat better form of re- 
versing motion was a fixed eccentric, with 
the means at the end of the eccentric rod 
for engaging with the top or bottom of a 
rocker shaft, which operated the valve stem. 
This was the form of reversing motion used 
on the early Baldwin engines. Numerous 
other appliances, more or less defective, 
were experimented with before the double 
fixed eccentrics were introduced. Till the 
link was applied to valve motion the double 
eccentrics—an American invention—were the 
most important improvement that had been 
made on the locomotive valve motion since 


The VY hook, 


in connection with the double eccentrics, 


the incipiency of the engine. 


made a fair reversing motion in comparison 
to anything that had preceded it. The ob- 
jection to the hook was that, when the ne- 
cessity arose for reversing the engine while 
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link to explain his views to his employers. | 
The superintendent of the works was favor- 
ably disposed to the invention, and ordered 
Ilowe to make a pattern of the motion, | 
which was done, and this was submitted to 
Stephenson, who approved of the link, and 
directed that one should be tried on a loco- 


motive. Although Stephenson gave Howe} 


the means of applying his invention, he does 


not seem to have perceived its actual value, 
for the link was not patented, and Stephen- | 
son never failed to patent any device which 
he thought worth protecting. 

The link motion was applied to a locomo- 


tive constructed for the Midland Railway 
Company, and proved a success from the 


day it was put on. Seeing how satisfactorily 


the invention worked, Robert Stephenson 
paid Howe twenty guineas (one hundred | 
and five dollars) for the device, and adopted 
the link as the valve gear for his locomo- | 
tives. This is how the shifting link comes | 
to be called the ‘* Stephenson link,” and the 
credit for this invention was not extrava- 
gantly paid for. 

The capability which the link possesses of 
varying the steam admission and release did 
not appear to be understood by the inventor, 
nor was the mechanical world aware for 
some time after the link was brought into | 


of the valve. The extremities of the link, or 
rather the points opposite the eccentric rods, 
swing a distance equal to the full throw of 
the eccentric. The variation of valve travel 


that can be effected by the link is from that 


| 

| of the eccentric throw in full gear down to a 
. a . : ; 
distance in mid gear, which agrees with the 


extent of lap and lead. The method of ob- 


| taining these various degrees of travel is by 


moving the link so that the block which en- 
circles the rocker pin shall approach the 


| middle of the link. 


When an engine is run with the lever in 


| the center notch, the supply of steam is ad- 


mitted by the lead opening alone. In full 
gear the eccentric, whose rod end is in line 
with the rocker pin, exerts almost exclusive 
control over the valve movement; but, as 
the link block gets hooked towards the cen- 
ter, it comes to some extent under the influ- 
ence of both eccentrics. 

A thoughtful examination of the figure 
will throw light on the reason why the 
proper position of a slipped eccentric can be 
determined by the other eccentric when the 
engine is on the center. In the cut the 
cerank-pin is represented on the forward cen- 


| ter, and in that position the eccentric centers 
}are both an equal distance in advance of the 
;main shaft center. It will be evident now 


that the valve must occupy practically the 
same position for forward or back gear, as 
each of the eccentric rods reach the same 
distance forward. Putting the motion in 
back gear would bring the back up eccentric 


| rod pin to the position now occupied by the 
| pin belonging to the forward eccentric rod. 


isc llt cec 

A correspondent in Hngineering refers to 
the small amount of power absorbed in en- 
gine and pump friction in the published tests 
of American pumping engines, and hints that 


|the reason may be due to the internally- 


packed pump plungers, by which leakage 
cannot be readily detected. Equal results, 
he says, are never reached in England, and 
thinks there is something of the ‘* white ele- 
phant” about them. 
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LETTERS FROM PRACTICAL MEN, 


Belts to Connect Shdfts at Different 
Angles and in Different Planes, 


Editor 
It is often necessary in shop practice to 


American Machinist : 
locate line and other shafts at angles with 
each other, and as gearing is more or less 
noisy, many resort to the use of quarter 
twist belts. To those who are contemplating 
the use of such belts, I would say don’t. I 
which was this: 
A number of years since I had charge of a 
shop where the ground floor was used for 


speak from experience, 


iron working tools, and the line shaft run 
of the building. The second 
floor was used for wood working tools, etc., 


lengthwise 


and it was thought best to run the line across 
the shop so as to accommodate the planers 


and saws. 


To get power to this shaft a quarter twist | 


belt was used, connecting a 48” pulley on 
The 
belt used was 10° wide, and the result was 


the line below to a 15” on shaft above. 


that the belt soon stretched on the edge, and 
only gave the power that a 5” belt should 
have given. The operation will be readily 
seen by referring to Fig. 1, where it will be 
noticed that the belt around the 
pulley 4, all right until it reaches the point | 


passes 


a eae | 
B 
: b 
B) \ 


a, and would continue to the point ), but for 
the pulley A, which seeks to draw it in line 
with itself, and of course slides the belt 
edgewise on the pulley and brings all the 
draft on one of its edges. 
atc and d. If we could estimate the amount 
of power expended in sliding the belt on the 


This is repeated 


pulley, as shown, we would then know the 
amount of endwise friction on both shafts. 
This would, of course, be less if the shafts 
were a long distance apart. 

The plan which I substituted, and which 
gave perfect satisfaction in every particular, 
will be seen in Fig. 2. Here the pulley B, 
instead of being over one side of A, is 
moved on the shaft any convenient distance 
and (as will be shown farther on) the shaft 
itself can be placed where most convenient. 
Then place the corner or idler pulleys C’ C” 
so that their. circumferences shall coincide 
with the center of the circumferences of the 
two pulleys, with the shafts of (” C” at 
right angles to a line drawn from the rim of 
B to C’ and C” respectively, as will be seen 
more clearly in Figs. 4, 5 and 6. 

Now, although we have added the friction 
of two pulleys, we have saved the endwise 
friction on the shafts, and the sliding friction 
of the belt, and secured the extra adhesion 
of the latter, and more than this the belt 
draws square and true. 

That the reader who is unfamiliar 
the subject may get a more thorough insight 


with 


into the system of irregular belting, I will 
give a few sketches where the shafts are at 
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different angles, and the pulleys are of the 
same and different sizes, etc. The opinion 
must 
parallel, or at right angles, to be connected 
successfully, but this is not the case, for if it 
were necessary to run a shaft up the stair- 
way of a factory and shafts on each of the 
different with it, 
would be no difficulty in doing it. 
Referring to Fig. 3, pulleys A and B are of 
the same size, and the shafts at right angles, 


is quite general that shafting be 


floors connected there 


and pulleys ©” OC” are on the same shaft, the 
with A, and the 
| opposite side of rims in line with the center 
lof B. 

In Fig. 4 
There A is larger than B, the shaft on which 
B is is lower than the other, so that while C” 
stands vertically C’ is turned at right angles 

to the belt coming from A. 

| A, but the shafts 
are at right angles and C”’, C” are placed at 
different angles although complying with the 
same general law given above. 

In Fig. 6, the shafts are at different angles, 
and it will still be seen that although (€’ C” 
are quite differently located, the same rule 
is applied. 

Now in studying all the figures it will be 


center of the rims in line 


there are other conditions. 


In Fig. 5, B is above 


noticed that one of the idlers acts as a 
C 
t T 
\\ Vig. 
\ 
A] 
"ay CU ‘ 
a . ws 
rig.2 { \ \ 
| \ | \ 
\ : / \ 
Io” \ 


BELTs TO CONNEOT SHAFTS 


leader to direct the belt to one of the pul- 
leys, while the other does the same for the 
other pulley. It will noted that if 
properly adjusted it makes no 
which way the shaft mayturn. If necessary 
to change the motion of one of the shafts by 
would 
have to be set at right angles to a line drawn 
from the rim of A to the opposite side of B. 


also be 


difference 


the use of a cross belt, the idlers 


H. ReyNovups. 


Hot Eeccentrics, 

Hditer American Machinist : 
The 
around a locomotive are hot eccentrics. They 


most troublesome of hot bearings 
present very large surfaces for friction, and 
are, as a general thing, fitted with the most 
primitive of lubricating devices; merely a 
hole in the strap, filled with waste, wool, or 
curled hair. 
three of these feeders; when they get hot, 


Some engineers use two or 


the runner will always put tallow in these oil 
animal fat will cool 
off a heated bearing when mineral oils fail 


holes, if he has got it 


it is heavier, feeds slower, and wears longer. 
When there is a long, fast run to make, you 
will see the engineer put a little tallow on 
In the 
eccentric strap this tallow is hard, but when 


the eccentrics, pins, and crosshead. 


the strap gets warm the tallow melts and 
commences to feed. If the strap cools off, 
or the end of the run is reached before ai/ 
the tallow is gone, it gets hard in the oil-hole 
and feeder, and there is no more oil for that 


eccentric until it is all cleaned out and new 
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feeders put in; or the strap gets hot enough 
on the next trip to remelt the tallow. 

Now, I have been there. Cvsar’s great 
ghost! did any reader ever run a 35-ton, 
consolidated, narrow-gauge engine,and have 
hot eccentrics? A search warrant could not 
get under one of these engines, unless the 
edges were trimmed off. 

Now here is a kink, which may not be new 
to all; I think it will be to many. I take a 
piece of copper or tin pipe, about one inch 
longer than hole in strap. I cut two or three 
half-inch slots in one end and turn one or 
two strips out at right angles to pipe; this is 
at the bottom, and strips are to keep it from 
working out of oil hole. I turn this upside 
down, holding one finger over top end and 
fill with tallow, and allow to cool. I put 
this burred end down in oil hole, and pack 
feeder around it. You can oil as ever, the 
feeder does not stop up; and when the strap 
gets hot the tallow is there first, feeds as long 


as it is hot, and stops when it gets cool. You 
can refill without taking pipe out. 
Talk of handiness on locomotives. Would 


it be a poor suggestion if I recommend that 
eccentric straps have two oil holes instead of 
one, and the small one be filled with tallow, 
which would stay cold except in case of 
heated strap? This would cost about thirty- 
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AT DIFFERENT ANGLES AND IN DIFFERENT PLANES. 


five cents per engine, and if used once in six 
months would save much delay and expense 
to the companies who own them, and untold 
quantities of profanity to the men who run 
them. A piece of sperm candle in tallow 
will make it stay hard in hot climates, or 
slight warmth. GHILLORANK. 


Lack of Waste and Failure—Twist Drill 
Shanks—Exhaust Ports, 

Editor 

In January, 1882, my employers failed; 
the doors of the establishment are still closed. 
In February, 1883, my employers failed ; 
still last In 
March, 1884, my employer failed; doors now 


American Machinist: 


doors closed per accounts. 
The assignee conducts the business; 
and if he is not interrupted he will, with 
plenty of work at good prices, make some 


I did not 


open. 


money, probably. expect to be 


‘*taken in”—or, more appropriately, ‘let 
out”—in this manner three times in 26 
months. I feel sure, though, that I will not 


meet with such ill-fortune again very soon. 
[have learned something by the experience, 
and will let the boys know it, for their benefit, 
A little while before the first fail- 
cotton waste 


perhaps. 
article 
about the shop, and a few days previous to 
the event could be had at all. The 
second failure occurred hundreds miles 
from the first, and, although waste was plenty 


ure, became a scarce 
none 


of 


a few weeks before the collapse, those hands 
who had any at the last moment were those 
who had suspected a scarcity, and by shrewd- 
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ness or otherwise had laid in a supply. The 
third failure took place a long distance from 
either of the preceding ones, and it is a sig- 
nificant fact that the waste sacks at the time 
of the assignment were empty. Remembering 
that these failures have occurred 13 months 
apart, I will take warning, and early in April, 
1885, will make searching inquiry in regard 
to the amount of cotton waste on hand. If 
there is an abundant supply I will feel easy, 
but if there is none I will look out. * * * 
Since I have made the acquaintance of 
J. J. Kirby and a few of his excellent ideas, 
I have often wondered why those inventors 
who have done so much to improve the twist 
drill, ever decided to drive it by the small 
end instead of by the large end of the shank. 
Everybody knows what a twist drill shank is 
like. But Mr. Kirby’s shank has a tapering 
section, like the Morse taper, and, unlike the 
Morse shank, is provided with a square sec- 
tion at the large end of the taper. The taper 
shank will hold the drill in line the same as 
the Morse drill; but the power is applied to 
the square, instead of to the comparatively 
frail flat extension on the small end of the 
shank. A Morse socket, having the open end 
cut out square, will drive either the Morse 
shank or the Kirby shank. The square on 
the drill must be a loose fit in the socket, 
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otherwise a tight fit in the taper cannot be 
assured. The ordinary shank may be good 
enough to use in ‘fine haired” shops, but 
the Kirby shank is just as good; and in job- 
bing shops, where sometimes work must be 
pushed as hard as men and tools can endure, 
itis far superior. * * * 

Why do most builders of common slide 
valve engines take great pains to square up 
the exhaust port? If the port is ample in 
area, the diagram will be the same whether 
the edges are rough and crooked, or smooth 
and straight. Might as well bore out the 
other end of the exhaust pipe. 

J. E. MoConne.. 


The Black Line Process of Copying 
Drawings, 
Editor American Machinist: 

In regard to your inquiry about the black 
line process, it is very elaborate as compared 
with blue printing, and requires considerable 
skill to get good results. Below is a practi- 
cal description : 

To print 36 plates, 24” x36”, would require 


2 gals. collodion, @ #2.60........... $5.20 
S: *) gonsitiecr<@®) 20) ..6scccdas id 
EM OS RR a ae 80 
ee See os 
pS rr Eo ere See $6 40 
Any good, smooth, white paper, bond 
paper, tracing cloth or paper, or bristol 


board, may be used. (Egg shell or tinted 


papers are of no use.) 


Clean a glass the size of drawing, float it 
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with collodion, take it to dark room and coat 
with sensitizer, using a soft brush; dry over 
a gas stove about two minutes. Place glass 
in a frame under the drawing to be copied, 
and expose to bright sunlight from forty-five 
seconds to four minutes, according to 
opaqueness of negative. Remove it to dark 
room and dust the glass with lamp-black 
the lamp-black will stick to the lines only 
float again with thin collodion. Wet tracing 
cloth or paper (on which print is to be made) 
with water containing gelatine, and lay the 
wet paper (or cloth) on the glass, and rub 
down flat with a straight edge. Dry for 
about an hour, then peel it off the glass 
by starting at one corner. The print is per- 
fectly waterproof, and can be mounted and 
washed. 

When putting the negative on the sensitive 
plate, place the ink lines next the plate. 
After cleaning glass thoroughly, rub it with 
powdered French chalk, and the collodion 
film will strip off easier. A. G. Brown. 

Westinghouse Machine Co., Pittsburg, Pa. 


Cheap Lubricating Mixtures, 
Editor American Machinist: 

An inference to be drawn from the exposi- 
tion of the Fink lubricant, in a late number 
of your journal, is that the American Ma- 
onrnist and other serials of its kind demand 
a wider circulation. 

It seems incredible that so many prominent 
firms should be deceived by this oil ‘‘ dilution 
trick,” which is more than twenty years old. 

By means of alkalies, the oil and water are 
converted into soap—thin soap water of good 
quality, but commercially not worth more 
than 15 cents a gallon when made from the 
usual materials. 

I think it was in 1861, an oil fiend visited 
Columbus, Ohio, and succeeded in selling to 
several firms— the Ohio Tool Company among 
the number--a recipe for making this 
mixture. Two barrels of soap were made 
from one of oil, and the result was a loss of 
the oil, which could not be cleansed after the 
water had separated. 

Mr. J. R. Maxwell, the well-known hy- 
draulic engineer, once made a remark about 
‘‘unguents” that covers the whole ground, 
including the soap of Fink e¢ ai. 
‘‘T have noticed that the commercial value 
of oils, as well as their lubricating value, is 
directly as the amount of grease they contain.” 

How nearly this applies in the case of the 
patent (?) lubricant, your victimized corre- 
spondents will be prepared to judge. 

I think in many cases a light lubricant, 
such as the one complained of, will do very 
well if it can be ‘‘ kept together,” and would 
certainly be cheap at its true value of ten to 
fifteen cents a gallon. 

The recipe of a good chemist for preparing 
the mixture would be more reliable, 
perhaps cheaper, than that of Mr. Fink. 

J. Riowarps. 

San Francisco, March 20, 1884. 


He said: 


” 


and 


Centrifugal Force Discussion, 
Editor American Machinist : 

Mr. Trautwine’s criticisms of Mr. Porter’s 

advanced theories on forces controlling re- 


volving wheels are greatly in error. The 


conditions wherein the force of steam acting | 


upon the shell of a cylindrical boiler, and the 
forces exerted upon the rim of a revolving 
wheel tending to explode and reduce each 
to fragments, are analagous only insomuch 
that the strain in each causes the particles of 
iron, of which they are composed, to separ- 
ate. But when separated the pieces which 
composed the shell of the boiler will fly off 
in radial lines, if the shell was a perfect 
circle, equal in section, and the metal homo- 
geneous; and the pieces which composed 
the rim of the revolving wheel will be pro- 
jected in tangential lines or paths. There- 
fore, Mr. Porter’s statements seem to be cor- 


rect, while the definition as given in the 


’ 


‘*¢ Civil Engineer’s Pocket-Book,” viz., ‘‘ The 
force with which a body, while revolving 
round a center, tends to fly off in a radius,” 
must of necessity be incorrrect. 

The illustration of Mr. Trautwine in sup- 
port of his theory is very ingenious, but will 
not bear analyzing. The blow struck by cue 
number one is given too soon, because the 
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and myself, if the sizes of steam 





-f f pipes, or the flow of steam and 
on 7 c __ Cc water through a pipe at a given 
ae 3 E x wD head or pressure, were origin- 

.” a . . 
B oe B ~————__ ally determined by practice or 
ae by theory. Hitherto I had 

VigA ; Fig.2 3 : 
| always supposed that all formu- 
l 





PLANER GRADUATION. 


ball at that point and instant of time does not 
require either a blow or guide to keep it in 
position—/. ¢., at a distance from the center 
equal to radius. 

After the ball has passed that point, the 
blow or restraining force must be exerted ; 
and then, if the force is at right angles to the 
path of the ball, it will not be a radial line. 
Moreover, if a blow should be given in a 
radial line at the aforesaid point, its tendency 
would be to stop the motion of the wheel 
abruptly, because it would be delivered at 
an angle less than 90°. 

Ricnarp LAVERY, 
Superintendent City Point Works, 
South Boston, Mass. 


Planer Graduations and Graduated 
Tools. 
Editor American Machinist: 

E. W. Johnson, in your issue of March 29, 
is inclined to lay the fault of planers to the 
fact that the cross-head gets out of line; that 
is, that one side gets lower than the other, 
rather than to the graduations. Now, if the 
cross-head of Mr. Johnson’s planer is raised 








at one side, as indicated at C, to the extent 
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lof 1° (J hope there is not a planer in America 


} , 

| 80 bad), and he attempts to plane his work 

}at an angle of 45° by the graduations on the 

| . 

| head, he will find the angle / will be 44’, 
t 


and 
he angle # 46° from the platen, as indicated 
|in Fig. 1, and if the piece A is already 
| planed at 45°, the fit of B to A will be some- 
If he trust to 


| the index of his tool, he may plane his angles 


thing as indicated in Fig. 1. 


45°, but the cross-head still being out of 
| truth the fit will be as in Fig. 2 
|of an improvement. With 
lout of truth with the platen, a fit cannot be 
Fr. 


not much 


the cross-head 


| had by the use of his tool. 


| Steam Pipe Diameter. 

| Hditor American Machinist : 

In your issue of April 5 you state that a 

| well-known engineer has found by experi- 
ment that he could supply sufficient steam to 

|drive an engine of 200 horse-power with a 

|one and one-half inch steam pipe, steam at 

|90 lbs. pressure, and a back pressure of 20 
lbs. 

| of interest if they do overturn theory. 


You further state such experiments are 
Now, 


| I want to ask, for the benefit of your readers 


been determined by the most 
elaborate experiments, so that 
I am induced to believe that no such 


gross blunders have been made on the size 
of pipes necessary to supply a given amount 
of steam at a given pressure. 

Would it not if 
your correspondent would kindly give us 
the full particulars of his experiment—size of 
cylinder, ports, piston velocity, and, if pos- 
sible, a card from each end. 

Further, I have no doubt, if he feels so 
sure of the correct results of his experiments, 
he will not withhold the name of one who 
has made such a valuable discovery. 

Wo. B. Yares. 

{The particulars which we gave at the time 
referred to were from a private letter, and 
hence names were withheld. We should, of 
course, be glad to give anything of further 


be well and of interest 


interest in the matter if authorized to do so. 














ENGINE GOVERNOR. 


We did that the 
through a one and one-half inch pipe, 


not state steam passed 
but 
a very im- 
We are not aware of any 


very elaborate experiments to determine the 


‘through a hole 14” diameter” 


portant difference. 


quantities of steam that will pass through 
pipes of different diameters and lengths and 
under different conditions, but do know that 
engineers differ widely in their opinions on 
the subject. As, perhaps, of some interest 
in this connection, we recall an instance in 
which William Coutie & Son erected a com- 
pound engine, cylinders 11” and 18’x18”, 
and, in order to complete the connection 
hastily, so as to run the engine light, a piece 
of %” pipe was put in from the steam pipe 
proper to the steam chest, the length being, 
per- 
It operated so satisfactorily that 


perhaps, two or two and one-half feet 
haps more. 
the work was put on and driven in this way 
So far as we know, the 
but the 
driven it was vari- 


for some months. 


power was never measured, from 
machines (wood-working) 
ously estimated by those acquainted with 
the requirements of such machines to be at 


times from 40 to 50 horse-power. The steam 


| pressure was 60 Ibs. ; 


las relating to the subject had_ 





=) 


speed, 80 revolutions 


per minute. We have doubt whatever 


that steam enough would pass through an 


no 


opening 1}’’ diameter to do, under the cir 
cumstances named, 200 horse-power of work. 
In fact, we believe enough would pass through 
It 


that a ‘‘ discovery ” had been made, or that 


a still smaller opening. was not claimed 
it was good economy to restrict the passage 
to the extent mentioned, or to any extent. | 

‘* The Bursting Strain in Revolving 

Wheels.” 
Editor American Machinist: 

The strain per square inch of pulley-rim 
section is one-tenth of the square of velocity 
in feet per second, nearly. 

As determined by Mr. Porter’s formula 
(American Macninist, February 16 and 23), 
the strain due to running a 20-foot wheel 100 
revolutions per minute = 1,085 Ibs. per square 
inch, and by the above rule (V®.10) the 
strain figures 1,096 Ibs. per square inch of 


section. A 5-foot wheel, at 200 revolutions, 
has, by Mr. Porter’s rule, a strain of, say, 
271 Ibs. per square inch, and by rule above 
given about 273 lbs.—a difference too slight to 
quarrel over, considering the fluctuation in 
strength in different castings, or even in dif- 
ferent parts of the same casting. 

Knowing the belt speed, it is, irf* many 
cases, quite possible to determine the strain 
The constant .1 
has been taken, instead of that actually due 


to cast-iron, as it allows us to point off one 


by ‘‘ mental ’rithmetic.” 


figure at the right of the V2 value, instead of 
making the usual division. 
Marntas Brox. 


: AR 
Wright’s Improved Steam Engine 
qiovernor, 


This governor has several peculiar features, 
one of which, the avoidance of the use of 
packing, will be appreciated. 

It is driven by a pulley, 7, attached to the 
revolving ball standard, W. This standard 
has two slotted arms, Y, YX, in which the 
ball-arms are pivoted, and which also sup- 
port the cross-bar. The cross-bar is a sup- 
S, which 
control the action of the balls by pressing 


port for the flat bow springs, S, 


them inward, their tension being regulated 
by the adjusting screw, U, which presses the 
plate, 7’, upon them, their 
pressure upon the arms at the points, 7, 7’, 


and so varies 
giving a wide range of adjustment without 
lessening the full volume of steam when the 
As the 
weight of the balls is not depended on, light 


full power of the engine is required. 


balls are used, running at a high speed, mak 
ing the governor very sensitive and enabling 
it to run in a horizontal position, thus avoid 
ing the use of a driving shaft and gears, and 
making it very compact as well as noiseless. 

In the forked ends, Y, ¥, of the ball levers 
are loosely pivoted blocks, which revolve in 
a groove in the head, V, fastened to the rod, 
M. 
ward, the rod 


As the balls are forced outward and in- 
M is moved downward and 
upward, closing or opening the valve by 
means of the lever, /7, which is attached to 
the valve stem. 

The valve stem is slightly tapered, and fits 
a correspondingly tapered seat in the screw, 
Fk. The of the 


upper end to press upon the screw, A, by 


pressure steam causes its 
which it is so nicely adjusted to its seat as to 
prevent both friction and the escape of steam, 
making a steam-tight joint without packing. 
The annoyance of frequent packing is thus 
avoided. After the screw is once properly 
set, it will need no further attention. 

This arrangement of the valve stem, to 
gether with the quick speed of the balls and 
of 


upon the arrangement of the springs, and 


their great freedom action consequent 
their indirect action upon the valve through 
the lever, //, make the governor very sensi- 
tive to slight variations of speed. 

It is manufactured by the Wright Machine 
Company, Worcester, Mass. 

aR - 

Engineers of the New York Central Rail 
road are now forbidden to drink intoxicating 
Most of 


this direction, the 


beverages off as well as on duty. 
railroads are moving in 


fact being recognized that drinking at any 





time unfits a man to run a locomotive 





Engine Pattern Work. 


By Isaao WuairkEHEAD. 


There is more than ordinary skill and in- 
genuity required in this class of pattern work, 
because of the greater range of heavy and 
light dry sand, green sand, and core work 
embraced. The cylinder is the first casting 
required, because of the greater amount of 
machine work required upon it compared to 
the rest of the castings. It ranks as thé most 
important, owing to its cost and large wearing 
surfaces. All steam cylinders should be cast 
on end, because of the required cleanliness 
of the metal in the bore. I have heard con- 
siderable of their being cast on their side and 
yet be clean, but have not seen it done with 
any uniform success. Ihave seen thousands 
of dollars spent in fruitless attempts to that 


end, with which I have been personally con- | 


nected. Even where you may be to a suffi- 
cient degree successful in getting the bore | 
reasonably clean, the texture of the iron must 
be closer on the side of the cylinder which is | 
down in the mould than on the other side, 
which is very objectionable. With ordinary 
foundry appliances, all cylinders that exceed 
16” bore should be struck up, because: 

1. First cost of strikes, ete., is less in pat- 
tern work, and does more perfect work. 


» 


~ 


. The great cost of iron flasks necessary | 
when a pattern is used. 

3. The constant changes that are required | 
to suit the condition of each case are made | 
with less cost when struck than in a pattern. 

For an example. of cylinder work I will | 
take a common small cylinder, which, with | 
little variation, is so generally used in apply- | 
ing steam to special machines. | 

The cuts, Figs. 1 and 2, show a cylinder | 
with one head and the steam chest cast on. 
This style is very largely adopted now be- | 
cause of its cheapness, saving the making of | 
the two joints of the head and loose chest. 
The easiest way to mould this will be to part 
it in the center at A B; thus we will have a} 
level parting with no loose pieces. 
it on end, the moulder will up-end his flask | 
after the cores fixed and 
To insure a cleaner bore, the riser 2 


To cast 
! 


and moulds are 
closed. 
is added to the top end of the cylinder, so 
that, as the hot metal rises in the mould it 
will float the impurities to this part, which 
will be cut off in the machine shop on facing 
the flange. Ordinarily the joining of the riser 
is made the same size as the thickness of the 
cylinder, and the riser from 4‘ to8’’ long. Next 
lay off the extension for the prints, marked P. 
The length of prints are determined by the 
weight of core to be balanced. Steam chest 
prints should bevel from the center about 1” 
to the foot, so that, when the cope is lowered 
upon the core the prints will clear the core 
until it is closed. 
cases where the parting is below the top of | 


This should be done in all 





Half a core-box is | 
all that is needed; so to make both half cores 
P . . | 
alike I bevel the lower half of print as well | 


Next allow and lay off | 
your finish. Supposing this to be a 10” cyl-| 
inder, I would allow }” on the surface of the | 
valve face and flange next to the riser, and | 


the print, as in this case. 


as the upper one. 


2” on surface of bore, lower flange, steam | 
chest flange and stuffing boxes. To allow | 


}) shrinkage is the best for this class of | 
work, according to my observation. 

In constructing a cylinder pattern of 8” bore | 
and under, it is best glued up as shown in | 
Fig. 3; and when larger, they should be 
lagged up like sample shown in Fig. 4. 
glueing up, be 


In} 
careful to turn the heart side | 
of the board outside, as shown in Fig. 3, and | 
make it long enough to turn up the prints | 
solid with the drum. The flanges are got 
out separate, the grain running the opposite 
way, and thick enough to turn out the hollow 
shown at Z//, Fig. 1. 


turned groove about 


They are let in by a 
;” deep, screwed fast 
from the inside of the parting, and turned up 
with the body of cylinder. 

In the case of lagging up, as shown by 
Fig. 4, the length of the drum would be, 
from inside of flange of head at 7’, Fig. 1, to 
top of riser. The head and print would be 
made separate, and screwed on from the 
inside. 


By this means we get a smoother 


surface on the head_end to draw out of the 


| chuck. 


| struction. 


AMEBHRICAN 


sand than if the end of lags came through. 
Flanges of the larger size should be built up 
in segments of two layers, as shown in Fig. 
4. The bearings A should be near enough 
together to avoid any spring in the lags, 


while the rib B is set in between them to 


brace the drum endways. The lags are 
jointed, glued, and screwed, the head of 


let in 
wooden plugs to be glued into the counter- 


screws. being sufliciently to allow 
sink. The grain should be the same way as 
the The jointed 
together, and the holes for dowel pins, at ), 


lags. two halves are 
Fig. 1, are bored through the one half into 
the other while they are clamped together in 
position. The further apart you place your 
the they 
become, this being limited by the necessary 
strength outside the dowel to hold it firmly. 
A in Fig. 


screwed on the end, which is made to fit the 


dowel _ pins, more serviceable 


center plate, as shown Ny8 
lathe, one end having a counter-sunk center, 
while the fit the lathe 
These plates have center lines care- 
fully marked upon them, these lines being 
When the 


cylinder is too small to use these plates, the 


other is made to 


set to the center lines of pattern. 


wood is left 38’ longer at each end, where a 
screw is counter-sunk, screwing the halves 


together. The steam chest is glued up solid 


with the print, and first planed down to the | 





Pattern of Cylinder, 


shape and size of body, then fitted to the 
Side 
draft should be allowed on. all square sur- 
4 the foot. 
pins are put through the steam chest portion 


cylinder and screwed from the inside. 


faces, of about }” to Two dowel 


the same size asin the cylinder. These pins 
should be made to work free, fitting the hole 
When 
there is much wear expected on them, iron 
dowel plates let in level with the joint are used. 

The old style of arranging the cores is by 


for about 4”, and then rounded over. 


making the main core, port cores, and steam- 
chest core separate, with a separate box. About 
eight years ago I arranged the box as shown, 
wherein the whole of the cores are made in 
one, thus avoiding a lot of separate pieces, 
while the moulder has no setting of cores, 
but one core which is simply laid down in 
the mould, and easily vented. The steam 
ports will cut through the valve face alike 
every time, which is also a great advantage 
The plan and elevation as 
shown in Figs. 5 and 6, fully show its con- 


to the machinist. 


The print parts of the core should 
be made a little smaller than the prints, so 
that they will set down easily and avoid 
crushing. 
bear in mind that after a core is rammed 


The pattern maker should always 


in the box, and then relieved from it, it 
little. Then in the baking the 
is for it 


swells a 


tendency to swell, 











up | 
| from that 
| Wohler, was the first who succeeded in 
and a coat of | 


blacking on its surface adds to it again; 


while the mould on its relief from the pat- 


tern has a tendency to become smaller. 


The false end @C 


is simply set in loose to 
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make the core right and left. The piece A, 
Figs. 5 and 6, is made loose, held by two 
The 


whole half core is made in one, bedding 


dowels, and is made of hard wood. 


rods and wires in the ports and main core, 
them together. The 
vent wire is run from the center of parting ; 


thus holding firmly 
clearance for the rod S is made in the center 
of round core, then turned over on a level 
plate and the box drawn off, leaving the 
This is drawn out by 
it round the body of the cylinder 
core, all its lines being made concentric with 


louse piece A behind. 
sliding 
that curve, except the valve face, which is 
When the cores are 
dry, the rod Sis bedded i 


relieved by the motion. 
n the center and 
the half cores are pasted together and bound 
round with wire. The stuffing box core is 
also made in halves, the size of half the rod S. 
bedded in the center, and when dry the halves 
are pasted together on the rod in its place,and 
also bound with wire. The part of the rod be- 
tween the main core and this core is tapered 
so that it can be easily driven out when the 
casting is cold. This arrangement can be 
used when the steam chest is not cast on by 
using a print ticing the whole of the cores 
The 
siderations may be applied to patterns of 
turned 


together on the valve face. same con- 


pipes, columns, &c., with flanges 


upon them. 


fa: 





























Lig.5 
Plan of Corebow, 








Lig.G 
End Elevation of Corebouw, 
Corebow of Cylindcr, 


Aluminum for Mechanical Purposes, 


In a recent address on Engineering Prog- 
ress Mr. Chas. Latimer, Chief Engineer of the 
New York, Pennsylvania and Ohio Railroad, 
ventured the prediction that aluminum was 
destined at no distant day to replace steel for 


rail and bridge construction. Great progress 


has been made during the last few years in| 
the reduction of aluminum from its ores, and | 


we believe the day is not far distant when it 
will be used extensively in the arts; but the 
hope that it will replace steel in positions 
where great strength and durability are re- 
Aluminum is 
markable for its low specific gravity ; for its 


quired, seems visionary. 


resistance to oxidation and corrosion, and 
for the high polish that it assumes. These 
will the metal for 
many mechanical purposes, when its price 


attributes recommend 
becomes low enough to bring it into popular 
use. It is also likely to prove valuable as an 
alloy, but it has not a high tensile strength, 
which will prevent its application to the pur- 
poses spoken of by Mr. Latimer. The metal 
occurs abundantly in nature in the state of 
silicate, as in feldspar, and its associated 
minerals ; also in the various clays derived 


source. The great chemist, 
ob- 
taining pure aluminum, and his process of 
reduction was very complicated and expens- 
ive. Various chemists labored for years to 
obtain the metal by cheaper methods, but no 


great improvement was made in its produc- 
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tion until a year or two ago, when James 


Webster, a native of Montrose, Scotland, 
discovered a new process, which has made 
the application of aluminum to ordinary me- 
chanical purposes practicable. 
—__—_~@>e——_—_—— 


Defects in Steam Boilers. 


The March number of the Locomotive, pub- 
lished by thé Hartford Steam Boiler Inspec- 
tion and Insurance Company, presents the 
following table as a summary of the work 
done by the inspectors of that company dur- 
ing January of this year: 


Visits of inspection made............ 2,818 
Whole number of boilers visited... 5,998 
Whole number of boilers examined in- 
RADNOR ine cable sv atespanueees 1,919 
Boilers tested by hydrostatic pressure. 268 
OUCTA CORCCIIIOG «6.6 6 4:0:5 0 cage see's 39 
Total number of defects reported .... 3,002 
Total number of dangerous defects... 672 
The following table gives the defects in de 
tail : 
Whole Dan- 
Nature of Defects. Number. gerous 
Cases of deposit of sediment.... 300 29 
| Cases of incrustation and scale.. 504 25 
Cases of internal grooving. ..... 6 3 
Cases of internal corrosion...... 74 11 
Cases of external corrosion..... 129 22 
Broken and loose braces and 
CS BRIE COR RO Eran Be 54 2h 
Settings defective... ........6.. 127 25 
| Furnaces out of shape.......... 93 5 
| Fractured plates..............- 92 37 
hi CD OS a er 85 36 
BPTIRUGPOO IMUGR 5.6 sac cc esas swe 194 33 
Cases of defective riveting. ..... 268 111 
DDCIGOUVE OSCE 4 6.06500. e ca cues 47 11 
Serious leakage around tube 
LOT URS Bg Se NS Re tre eo 524 151 
Serious leakage at seams........ 152 31 
Defective water gauges......... 73 18s 
Defective blow-offs............. 35 8 
Cases of deficiency of water.... 2% 15 
Safety valves overloaded ..... 40 29 
Safety valves defective in con- 
BUTOMON 5 osise se sicieccis-esasioesss 39 20 
Pressure gauges defective....... 141 25 
| Boilers without pressure gauges. 2 2 
0 0 Ee a a 3,002 672 


re- | 


‘* Defective riveting of seams is a more 
common defect than is generally supposed. 
When a seam is well riveted, every rivet 
| fills its hole perfectly ; there are no cavities 
| around the rivet shank to cause leakage. But 
| the leakage in itself is not half so serious a 
matter as the weakening of the joint, which 
necessarily results from the deficient bearing 
surfaces between the shank of the rivet and 
the sides of the hole. To attain the maxi- 
mum strength of a riveted joint, it is neces- 
sary that the tensile strength of the net sec- 
| tion of plate between the rivet holes, and the 

resistance to shearing of the rivet shank, 
shall be equal. But this condition necessi- 
tates also at least a fa/r-fitting rivet, in order 
that the bearing surface may be sufficient to 
give a firm, unyielding joint. 

‘““The presence of defective rivets in a 
|seam is very easily shown on new work by 
| the hydrostatic test. Where a rivet does not 
| fill its hole, at least fairly well, it will leak 


| badly, where pressure is applied, and no 
amount of caulking around the thin edge of 
}the head produced in hand-riveting will 
make it tight. The only remedy is to cut 
| out the rivet and drive a new one in its place. 

‘* Machine-driven and button-set rivets, as 
a rule, fill the holes much better than hand- 
driven ones, but care must be exercised or 
|the work may be unsatisfactory. The 
staunchest riveting seems to be done with 
that class of riveting machines which have 
facilities for squeezing the plates tightly to- 
gether before driving the rivet.” 


ate 
A Modern Railroad Disaster. 


An extraordinary railroad accident hap- 
_pened to the Chicago limited express train 
on the Pennsylvania Railroad, near Salem, 
Ohio, on the morning of March 20th. While 
the train was running at a speed of about 
forty miles an hour, the boiler of the locomo- 
tive exploded, hurling the engineer and fire- 
man into the air and killing them instantly. 
The violence of the explosion was so great 
that it tore the locomotive into fragments, 
and made an opening in the track at a point 
where there was. an embankment thirty feet 
high. Seldom in the annals of railroad operat- 
ing have the conditions for a sanguinary acci- 
dent been so fearfully brought round ; yet, 
with the exception of the two unfortunate 
men who were killed by the explosion, the 
accident passed without loss of life and with 
The shock 
prived the train of the guidance of its loco 


no serious injury. which de- 


motive, and opened the way down the em 
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bankment, also fractured the air-brake pipes, | t 


and the brake was instantly self-applied. | 
This checked the speed so promptly that only 
the baggage car and smoking car went over | 
the bank, and the brakes prevented the hind | 
cars from acting as a battering ram on those | 
in front. Several of the 
rather badly bruised through being tumbled 


( 


passengers were 


round in the cars that left the track, but none of | 


them are in danger of suffering permanently 
from their injuries. 
ing example of how effectually improved 


This accident is a strik- 


mechanical appliances have succeeded in re- | 
ducing the fatality of railroad accidents. But 

for the efficient 
stantly caught 
them pounding each 
strong platforms that 


automatic brake, which in- 
hold of the cars and kept 
the 


received the shocks 


from other, or 


without yielding, there is no reason to be- 


lieve that this accident would have been less 
sanguinary than the worst disasters known 


to railroad history. The train was crowded | 


with passengers, it was running at a high | 
rate of speed, and the accident happened at 
a point where the cars would have made | 
terrible havoc had they been hurled together | 
down that steep bank. When an accident | 
of such a nature happens to such a train 
without bloodshed to passengers, the travel- 
ing public may feel satisfied that dangers of | 


railroad traveling are terrors of the past. 


ao | 


Agricultural Machinery in India, 


A very successful exhibition has just been 
closed at Calcutta, India, where an immense 
quantity of native products, implements, and 
machinery was displayed side by side with 
the improved products, implements, and | 
which Western civilization | 
offering for Oriental adoption. 


machinery is | 


From read- | 
ing over a descriptive report of the exhibition, | 
we hardly think our manufacturers are pre 
pared to compete vigorously with those trying 
to obtain a share of the Hindustan trade. | 
The native plow costs from 50 cents to #2, | 
and the natives do not take kindly to foreign | 
made plows, because the makers do not | 
properly provide for an immemorial custom | 
of Indian plowing, where a man would hold | 
the plow with one hand and grasp the tails 


of the oxen with the other. This is a line of in- 


novation over which the plowmen of ‘* India’s 
coral strand” will not pass. They stick to the 
tails of the oxen as persistently as they hold 
to the tails of the plow. Among the favorite 
foreign plows exhibited was the Avery Hin- 
dustan-American plow, which was an adap- 
tation of an American plow to Indian needs, 
In 


that imitations of American agricultural ma- 


several instances there were indications 


chinery were finding some favor. In every 


case, however, the exhibitors were British. 


Another inventor has entered the struggle | 
One 


of the great obstacles to this form of locomo- 


to solve the problem of air navigation. 


tion has been the difficulty in controlling 
any air ship or balloon. The present inventor 


has labored to overcome this drawback, a 


part of the invention consisting of an ar- 
rangement of horizontally-projecting valved | 
pipes for the discharge and regulation of 
heated air, whereby the ship may be pro 
To| 


us the steering gear has too intangible an 


pelled and steered in either direction. 


clement to hold on to ever prove a success. 
ee 


Conflict of Mechanical Opinions. 

A correspondent of the Railroad Record, 
Atlanta, Ga., who is evidently well posted 
on railroad mechanical matters, 
that railroad companies shall vary their prac- 
i pool for carrying 


pre pe ses 


‘ 
i 


tice of pooling to form 
on experiments to prove the value of inven 
tions intended to enhance economical oper- 
ating. Attention is directed to the fact that 
is 


one railroad 
brick arch and all such smoke-preventing 


company 


and fuel-saving appliances as worthless, while 
others are bringing them into extended use. 


he 


One leading master mechanic holds that t 
principal requirement to make a side rod 


safe is rigidity, while another, equally ex 


perienced, asserts that the clement of clas 


vention 
vegetable fiber. 
land, and the inducement to abandon leather 


( 


|system of gear wheels. 


abandoning the | 
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icity must come into action to secure safety. | 


| In numerous other respects there are widely 


liverse opinions on mechanical matters, and | 


the belief is expressed that the proper way to | 
settle conflicting theories is careful experi- 
ment carried out by such a body as the Mas- 
ter Mechanics’ Association. 


— >_>: —— 
The latest successfully-applied curious in- 
is the manufacture of boots from 


This has been done in Eng- 


was the objection of rigid vegetarians to en- 


‘lose their extremities in any substance de- 
rived from animal sources. The inventor of 
this kind of boot may claim that the inven- 
tion is new, but every one accustomed to 
wearing cheap shoes knows that much so- 
called sole leather is nothing but paper. 


SER 
Standard Gears, 


There has been considerable discussion 
during the past four or five years on the ad- 
visability of the establishment of a standard 
In this discussion | 


there has been no question of the advantages 


oo 


f~ 


= 


fu 


of such a system, its advocates being able to 
fortify their arguments by any number of 
examples showing the entire lack of uni 
formity in shape of teeth, pitch, breadth of 
face, size of hole, and general proportions as 
to strength. This lack of uniformity often 


|makes the cost of repairs a serious matter, 


vexatious 


delays, 


ubi 


besides bringing about 
of which 


formity of practice could be brought about. 


much would be avoided if 
It is doubtful, however, if the loss in these 
respects bears much proportion to the cost of 
| the multitude of patterns made and kept in 
|the different machine shops in the country, 
and seldom used, often only a single time. 


In cut gearing a great deal of expense is also 


involved in providing the necessary ma- 
chines and appliances for producing; ma- 


chines which, in many shops, stand idle the 


greater part of the time, but which must be | 


at hand for the occasional job. This, to say 


nothing of the cost of getting ready to do, 
work 


and doing, a small amount of such 


occasionally, as compared with doing it by 
the quantity, with machinery exactly adapted 

Looked at in this light, it is 
i large proportion of wheel 


to the purpose. 
probable that ¢ 
gearing used could be, as many other stand- 
ard parts of machines now are, manufactured 


| vide for frequent changes in velocity ratio 
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Probably some such considerations as these 
led the Brown & Sharpe Manufacturing Com- 
pany, something like two years ago, to com- 


mence the preparation of the necessary tables 
of dimensions, and the construction of pat 
terns and approved machinery, for the manu- 
facture of gear wheels proportioned in all 
parts from the pitch, and hence uniform and 
interchangeable. In this they have so far 
progressed as already to have printed a list 
of sizes in stock, which, although only the 
beginning of the enterprise, embraces a large 


variety from which to select. These are in 


’ 


two classes, viz., ‘‘ combination gears,’ 


St) 
called from being especially arranged for an 
extended combination for transmission, and 


” 


‘‘change gears,” in which are embraced 
such as are used for screw cutting, and for 


other purposes where it is desirable to pro 


In the former of these classes the teeth are of 
the epicycloidal form; in the latter, of the 
in 
made in three styles, viz., plain, web and 


involute. These gears are, each case, 
arm, and are cast from accurately-constructed 
metal patterns, and cut by automatic ma 


chinery. Eventually the list will include all 


classes of gearing, spur, bevel and worm, 
teeth both From their 
extended experience both in making and cut- 


l 
| 
| with 


cast and cut. 
|ting gear wheels for customers, and in the 
manufacture of the teeth of 
wheels, the Messrs. Brown & Sharpe are par 


cutters for 


ticularly fitted for this business, and there is 
; nO apparent reason why the effort to reform 


the practice in relation to the use of wheel 


gearing shall not be successful. It would 
| . . 
seem to be particularly advantageous in 
{the instance of many machine shops in 


which gearing is required to some extent, 
but not in sufficient quantity to warrant the 


expense of machinery for its accurate pro- 


| duction. In such cases, gears can be ordered 


direct from stock, had without delay, and at 


with cost of 


‘ 
‘ 


. trifling expense compared 


aking; while the ‘* standard” 


5S) 


patterns and m 


principle of their construction provides for 
repairs with the least possible delay and ex- 
pense. Altogether, the enterprise is one of 
magnitude, involving a large outlay, and one 
that will be watched with interest. 
a 


The unprogressive spirit of English law is 
well illustrated by recent complaints as to the 
oppressive rating of machinery for taxation. 


7 


heavy taxes for the support of the poor, prob 
ably on the old notion that machinery. de- 
prived laborers of work. In some districts 
of England this tax has become so heavy on 
some manufacturers that they are hardly able 
to carry the burden, and are calling out for 
relief in the way of equalized taxation. 


Ae 


Transmitting Power by Electricity. 


The question of the expense of transmit 
ting power by electricity has recently oceu- 
pied the attention of Prof. Osborne Reynolds, 
who made it the subject of a Cantor lecture 


in England. Ilis conclusions are: Thanks 


to the experiments of M. Deprez, we know 


that a current of electricity equivalent to 5 


horse-power, may be sent along a telegraph 


wire }” diameter, some ten miles long—there 


and back— with an expenditure of twenty- 


nine per cent. of the power. Messrs. Hems 


send 500 horse-power along a} wire rope. 


To carry this amount, as in the experiment 
of Deprez, 100 telegraph wires would be re- 


these, wound into 


ITems’ rope. 


quired ; L rope, would 


make it 1.4” diameter, four times the weight 
of Messrs. With the moving 
rope the loss per mile is only 1.4 per cent., 
it 
With the Hems rope the loss at the 
ends in getting the power into and out of 


while with electricity was nearly 6 per 


cent. 


oF 


the rope amounted to 2.5 per cent.; in De- 
prez experiments 30 per cent. was lost in the 
electric machinery alone, which is very small 
machinery comparatively. This does not in- 
clude loss of power in transmission to and 
from the electric machinery. Taking the 

that 


than 15 or 20 per cent. of the work done by 


whole result, it does not appear more 
the steam engine could have been applied to 
any mechanical operation at the other end of 
the line, as against 90 per cent. which might 
have been realized with the wire rope trans- 
mission. 


a 


The Smallest Locomotive in America 
Doing Work, 

The Central Wharf Railroad Shops, Pen 
sacola, Florida, has recently turned out the 
smallest locomotive ever made in the United 
The 
locomotive, which is as perfect in its mech- 


States for regular service. miniature 
anism and equipment as the huge mastodon 
locomotive, was designed by Mr. John Doug- 
las, the master mechanic of the work, and 
was built under his direction. The engine 


is for a 20-inch gauge road. The cylinders 


are 5x8"; driving-wheels, 12” diameter; 
wheel base, 779”. The boiler is 2’ 8” diam- 
eter; 4°3”, greatest height above rail, and 


has 97 flues 15’ diameter. The tank is made 
to carry 180 gallons of water, and the coal 
bunkers have a capacity of 250 pounds. 
The whole machine is 9 6” long, 4’ 6” wide, 
and weighs, in working order, three and one 
half tons. 

A novel feature about the little engine is 
the mounting of the main frame upon two four- 
wheeled trucks, one being the driving truck, 
which is connected to an intermediate axle 
hung in the middle of the frame with a spe- 
cial bearing, so as to allow the driving truck 
to move around its center to adjust itself to 
This arrange- 
the 
sharpest curves, and the long wheel base 


the irregularities of the road. 
ment gives great freedom in passing 
gives a steady motion to the engine on the 
track at a high rate of speed. 

The engine was set to work hauling con- 
the wharf, the 
being very uneven, but she operates very 
She pulls 15 


weighing about 45 tons, and handles them 


struction material on track 


satisfactorily. loaded cars, 


easily. A pressure of 80 pounds is carried, 

and the valves are planned to cut-cff at } 
stroke. 

“=> 

A Ma- 

oniNist has made several visits to the yard of 


representative of the AMERICAN 
the Russel Pavement Company, New York, 
where the Triple Thermic Motor is at work. 
The superintendent in charge has so far de- 
clined to let him see the motor, but promises 





| 
| 
| 


} According to a law passed in the days of 


examination to 


he 


to permit a thorough 


and sold to users greatly to their advantage. | good Queen Bess, machinery is liable for made some day in the near future, 
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EDITORIAL 

per Positively we will neither publish anything in 
our reading columns for pay or in consideration of ad- 
vertising patronage. Those who wish 
their wares to our readers can do 8o as fully as they 


ANNOUNCEMENTS. 


to recommend 


editorial 
no premiums to 


choose in our advertising columns, but our 
opinions are not for sale. We 
secure either subscribers or advertisers. 

wer very correspondent, in order to insure atten- 
tion, should give his full name 
publication, but as a guarantee of good faith. 

ter” We are not engaged in procuring patent rights, 
cr inselling machinery, nor have any pet scheme 
to advance, or hobby to ride. 

par” We envite correspondence from practical machin- 
ists, engineers, draughtsmen and all those 
especially intere sted in the occupations we represent, on 
subjects pertaining to machinery. 

per’ Subseribers can have the mailing address of 
Send both 
Those who fail to receive their 


give 
and address, not for 


we 


inventcrs, 


their paper changed as often as they desire. 
old and new addresses. 
papers promptly will please notify us at once. 
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National Aid Needed for Apprentices. 


While the press and the mechanical public 


|are lamenting the decline of skill among trains every few minutes should have led to 
mechanies and other artisans, consequent | the erroneous conclusion that the locomotives 


upon the decline of the apprentice system, it | 


is well to seriously consider a remedy that 


shall act not merely temporarily but perma- 


/nently. Unless the supply of good thorough 
mechanics increases at a greater rate than it 
is now doing, without depending upon any 
foreign supply, the United States will not 
make as rapid progress in manufactures 
the arts in the future as has been 
done in the past. The principal European 
| countries afford direct government aid to the 


and 
mechanic 


| training of mechanics with manifest advant- 
their manufacturing Our 
own National Government never spends a 
dollar to assist mechanics to learn trades. 
fecently a-bill has been introduced by Sena- 
tor Blair to apportion funds from the na- 


age to interests. 


the better support of common schools, and 


in every section of the country. 


be both just and proper. 
it not be wise for the 


Why then would 
General Government to 
devote some portion of such educational 
funds to the direct instruction of apprentices 
in shops? State governments are not yet 
ing of mechanics and probably will not, at 
least to any appreciable extent, until 
national government first extends aid in this 
direction. It is not necessary to appropriate 
any part of such a fund to technical schools. 
It should all be applied to aiding apprentices 
to acquire trades in established shops. 
Government should require each State to add 
the National Treasury before expending it 
for the purpose specified. An amendment 
to Senator Blair’s bill might compass this 
plan, or a new bill might be introduced. If 


and mechanical progress and not let Euro- 
pean nations ahead of something 
must be done to stimulate the training of 
more mechanics. In our opinion this will 
not be accomplished satisfactorily or per- 


get us, 


tends direct pecuniary aid to the instruction 
of apprentices, 
lie 


tional treasury among the several States for | 
the plan has been favorably received and | 
commented upon by a portion of the press | 


It seems to 
be conceded that such appropriations would | 


inclined to devote any money for the train- | 


the | 


The | 


proportionately to the amount received from | 


our country is to keep up its manufacturing | 


manently until the National Government ex- | 
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reached their destination. 
that 


per hour to the indicated horse-power. 


correct figure. In calculating the 


tives to electro-motors, Mr. 


needed to operate the trains. 


There have been numerous attempts made 


to force electro-motors into service, without 


their merits as a motive power being the 
There is a strong flavor of 


recommendation. 
stock-jobbing about most of the electric rail- 
road schemes brought before the public. 
There is no electric railroad scheme to-day 
that can stand on its own merits as an enter- 
prise worthy of public confidence. The era 
| of electrical locomotion is probably coming, 
| but it has not yet arrived,and attempts to force 
electric motors that are more expensive than 
steam locomotives into premature use will 
bring disaster upon the men who put money 
into such enterprises. Bona fide railroad com- 
panies may be safely permitted to judge for 
themselves what kind of power is best ad- 
apted for their needs. 


When electricity comes 
to be conclusively proved more economical 
| than steam, railroad companies will be ready 
enough from self-interest to adopt that means 
of moving their trains, and there will be no 
call for special pleading to teach them their 
business. 


——___-+4>e—__ 





| Nearly one hundred new applications for 
|membership in the American Society of 


| Mechanical Engineers have been made since 


| last November, and will be voted upon at the 
|spring meeting in Pittsburgh, May 20th. 


Among the candidates for membership are a 
number of old and widely known engineers 
who have watched the rise and progress of 
the young society with interest, 
conservative views 


but whose 
have perhaps prevented 
them from making earlier application to join 
it. The stability and standing of the society 
are now so strongly established as not to 
admit of a doubt. 

The first session of the Pittsburgh meet- 
ing Tuesday evening, May 20th, will be devo- 





Electric Propulsion for the Elevated 
Railroads. 


The operating of the elevated railroads of 
New York interests so many people directly 
that it is quite natural they should devote close 
attention to the details of the management. 
It has, therefore, regarded as a 
matter of course that a certain portion of the 
community should periodically through the 
columns of the daily press express their views 


come to be 


as to how the roads ought to be operated. 
The ordinary run of opinions thus expressed 
is from parties having no special knowledge 
of the subject they wish to enlighten their 
neighbors on, and their views are received at 
their true A writer more pretentious 
than the usual type of railroad reformers, 
Mr. 
, wrote a long 
Gazette, 


value. 


has recently been claiming attention. 
Thomas Whiteside Rae, C. E. 


communication to the aitlroad 



































Manufactures 


Tron and Metal Revie Ww. ! 


notion from the time they started till they | 


ted to the reading of papers, discussions and 
| other business. 


| devoted to visiting mills, glass works and 


would be 


Wednesday morning will be 


other places of mechanical interest ; Wed- 
nesday afternoon and evening to the reading 
of papers and discussions, 


Thursday morn- 


ing to an excursion over the West Penn. and 
Allegheny Valley Railroads, Thursday even- 
ing to a subscription dinner, and Friday 


morning to a steamboat excursion up the 
Monongahela to the Edgar Thomson Steel 
Works. 

Our recent suggestion about changing the 
color of the badges at this meeting has been 
adopted. The will wear red 
badges, and the Prohibitionists (blue ribbon 
men) who hold a convention in Pittsburgh at 
the same time will thereby be kept from 
making any mistakes in mixing with friends, 
and will not be in danger of being invited up 
to the bar to ‘‘ take something.” 


members 


ll 


It is not surprising 
salculations of train resistance which 
ignored the extra power expended in starting 


on the elevated railroads were consuming 
the enormous quantity of 28 pounds of coal 
An 
investigation would have shown that about 
one-sixth of the quantity named was near the 
expense 
of changing from the use of steam locomo- 
Rae’s figures are 
about as far out as those relating to the power 





[Aprit 19, 1884 





if we said anything against the furnace. 
The AmertcaAN MAonrnist man then ex- 
pressed the belief that the furnace was not 
worth much or they would not be afraid to 
show it to a practical man, an opinion which 
did not seem to soothe the irate feelings of 
the official for he became at once 
Here the interview ended. 
ees eee 

The economy of using shop tools with 
reasonable care is not alone that they last 
longer; if it were there would be better 
argument in using them under all circum- 
stances for all they coulddo. It is principally 
in the fact that tools overstrained by being 
crowded beyond their intended capacity will 
be used for years afterwards at a disadvant- 
age that will more than balance what is 
gained by an occasional spell of crowding. 
A lathe spindle sprung or out of round is a 
particular nuisance that is sometimes endur- 
ed indefinitely to pay for one ‘* rushing ”’ 
job. 


abusive. 


—_- ——_ 

A correspondent, on another page, offers 
a simple rule for determining the bursting 
strain of revolving wheels. This rule, for 
which absolute exactness not claimed, 
seems to give results near enough for most 
practical purposes by the use of very few 
figures. 


is 


a> 


A reader sends us the following inquiry : 

Will you oblige me by informing me 
through the columns of your appreciated 
paper how I can obtain a copy of the number 
of February 7, 1880, or the information con- 
tained therein in reference to worm gearing ? 

We will answer this for the benefit of all 
who wish information of the kind. Order 
the copy wanted of any newsdealer. It can 
soon obtained. We can supply back 
from the date mentioned the 
present time, promptly. 


be 
numbers to 


ele 

There must be quite a demand for ma- 
chinery and appurtenances for water-works 
in Texas. A dozen or more towns in that 
State are reported as either about to build 
water-works or as already having commenced 
to build. Every few days the Texas news- 
papers report another town as proposing to 
have public water-works. Progress is rapid 
in that State, and, when a project of this 
kind is seriously considered by the citizens 
of a town, speedy 
taken. 


action is likely to be 


ae - 
The manufacture of wire nails is an indus 
try that is now receiving quite an impetus in 
this country. It has not, as yet, reached 
large proportions, but bids fair to grow 
rapidly. There are about a half-ddzen manu- 
facturers of wire nails now in business, and 
two or three companies have lately been or- 
ganized to come in for a share of the trade. 
By means of automatic machinery, 
nails may be made quite cheaply. 

they are used more than cut nails. 


wire 
In France 


eb 


Locomotive Building in Russia, 


A report has been passing around our tech- 
nical journals that an American locomotive- 
building establishment had received a large 
order to build locomotives for Russia. We 
contradicted this report two months ago, but 
it still continues to go round. So far from 
requiring to purchase locomotives from other 
countries, Russia is now in a position to sell 
engines made in its own factories. Twenty 
years ago Russia had not the means of build- 
ing any locomotives ; to-day the supply is in 
excess of the country’s needs. “This notable 
change illustrates what protection and en- 
couragement of native industries can do in a 
few years. In 1868 the Russian Government 
decided that all locomotives needed for the 
railroads of the country should be made at 
home, and it arranged to pay a bonus to na- 
tive makers for each engine turned out. This 
stimulated the progress of native mechanical 
industry so much that several factories are 
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bad for the AMERICAN MaAouniInist 


able to build locomotives for private buyers. 
The type of locomotive used in Russia has 
a close resemblance to the American engine, 
which was the favorite there before the native 
builders began to supply the demand 
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BUILDER’S ASSOCIATION REPORT. 


We have received the report of the pro- 
ceedings of the 17th annual convention held 
at Chicago in June last. It covers the wide 
variety of subjects respecting railroad car 
matters discussed at that meeting. Full 
texts of the various reports are given, with 
the discussions upon each. Numerous cuts 
are used to illustrate the subjects considered. 
A table, with cuts, is published to illustrate 
the proper proportions for Sellers’ standard 
screw thread nuts and bolts. We think this 
should be published separately, and copies 
pasted in every railroad tool room and car 
shop. The Master Car Builders’ Association 
deserves the very highest credit for its mis- 
sionary labors in favor of uniform screw 
threads, but knowledge advances slowly, and 
there are still many men in the deepest dark- 
ness respecting this subject. A striking feat- 
ure about this report is its index. Asa rule 
the index of a technical report is so meagre 
that it has no value. Mr. Forney has made 
this index a commendable exception, for it 
is so exhaustive that any item of interest in 
the report can be identified at once in the in- 
dex. 


GIONS i 5) 
(JUS (ia smERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, 
variably be accompanied by the 
If 
tials, nor location will be published. 


MASTER CAR 





must in- 
name 
correct ini 


writer's and 


address. so requested, neither name, 


(166) H.E.G., Allegheny City, Pa., asks: 
1. What per cent. of power is lost by back pressure 
in a locomotive eylinder, and how much of this is 
due to restricted exhaust passages’ A.—The back 
pressure varies with the conditions. The 
cases as little as 2 per cent. and in 
others 15 per cent., or even greater. It is all due to 
restricted passages, in the sense that it is possible to 
conceive of the passages being so ample that the 
back pressure would be practically nothing. It is 
not, however, practicable to make so free passages. 
In locomotives it is necessary to employ some means 
to increase the draft, and the means employed is 
the exhaust steam under some pressure, which cre- 
ates back pressure in the cylinder. 2 


loss of 
power is in some 


2. Give me a 
simple method of boring a new set of live spindle 
lathe boxes, so they will be in perfect line with the 
A-ways, and with the tail stock spindle? A.—There 
is no such thing as a simple way of doing this, be- 
cause it is altogether a good job, and one that re- 
quires care and judgment. The kind of lathe and 
the facilities at hand will influence the way one 
will naturally go about such work. We have made 
a good job by using an accurately-turned boring 
bar 24” larger than absolutely required. The tail 
spindle was removed and a bush bored to fit the 
bar was put in the tail stock. This provided a bear- 
ing for one end of the bar, and a temporary box 
was bolted to the outer end of the head stock for 
another bearing. The bearing on head stock was 
set by tramming up to the bar from a straight edge 
laid across the ways, first near the tail stock and 
then near the head stock, which secured correct 
vertical adjustment, and by a piece screwed in the 


tool post and moved along with the carriage for 
horizontal adjustment. This plan is, perhaps, as 


simple as any. 
(167) X. Y. Z., Crozet, Va., asks: 1. Would 
a horizontal boiler be better than an upright for 
A.—We should prefer the upright. 
ae 
i’ diameter ‘high will probably answer. It 
should have 6 feet heating surface. By 
sketching out the boiler you can find out the dimen 
sions necessary to get the heating surface. 


(168) H.J.M., 
In Mr. Marshall's sone on making he 
speaks of mild steel. What is meant by this, and 
what is the difference in the manufacture of this 
and other kinds of steel? A.—Mild steel is steel that 
contains a very small per cent. of carbon, 


1 4 horse power? 
2. What should be the size of such a boiler? 
by 36 
about 


La., writes: 


boiler 


New Orleans, 


and will 
not harden by the employment of ordinary means, 
at all until its nature is changed 
give the different of steel 

without devoting to it 


in fact, not 


cannot 


or, 
We 
manufacture 
than can be spared. 

(169) U., Gouverneur, 
can I drill a %” hole 
Holes are sometimes drilled in glass by keeping the 
drill wet with turpentine, benzine, o 
We have heard it said that dilute 
was still better It almost 
some kinds of glass with a drill, 
and for 


processes 
more space 
N.Y Hlow 


through a glass plate’ A 


., asks: 


r petroleum 
acid 
to cut 
hard the 
driil may be, such it is said a German-silver 
may ht like a drill, with the 
red with diamond dust 


sulphuric 
is impossible 
however 
used, run 


tube end 


charg 





| 


| 
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(170) Reader, Paterson, N.J., asks: Would | 
a good marine governor be used to any great ex- | 
tent? A.—Such a governor, if better than anything | 
yet tried for the purpose, could probably be gradu 
ally introduced. 
be limited. 


(171) §S.S., Auburn, N. Y., asks: What 
ports and throw of eccentric would be required for 
an engine 2’’x3”’ to rum at 300 revolutions, 
large a boiler will be required? 
14’’x116”’; exhaust port 16’’x116” 
tric 54” will do very well 
heating surface. 

(172) J. E., asks: 1. Where is the best 
place to locate a surface blow in a return tubular | 
boiler, and is it an advantage to use a funnel-shaped 
mouth? A.—We think a good plan is to locate the 
pipe so as to blow from a point a little back of just 
over the back end of grate surface. A funnel-shaped 
piece on the pipe, lying horizontally, the open end 
towards the front end of boiler is advisable. Place 
the pipe so that by having the water a half gauge 
higher than you ordinarily carry it, you can blow 
down a gauge of water before blowing steam, and 
still have water enough left. 2. Do you think soda 
will be of use in a boiler to clean out mud, lime, or 
We think it probable that it will 


For obvious reasons its sale would 


and how 

A.—Steam ports 
; throw of 
soiler with about 8 feet 


eccen | 


soapstone scale? 
be of some use. It is easily tried. 


(173) J. K., Rockford, IIl., asks: What 
is the resistance to punching iron and steel with a 
5¢’’ punch, the metal being 54 thick? A.—According 
to Box, the formula for Sp.=d xt 68 and 
for steel: Sp.=d»t 120. Inthese formule Sp. is the 
punching strain in tons (of 2,24, d the diameter of 
punch, and t the thickness of plate. Substituting 
the values for iron and Sp.=5¢* 5g 68=26.5— tons, 
and for steel Sp.=5¢« 5g « 120=46 8+tons. 2. Should 
a punch be straight, or the largest at theend? A. 
Just perceptibly largest at the end. 


(174) J. ¢ TIll., asks: What do 
you tbink of the following plan for cleaning a boiler 
of scale? I have a tank that will hold about five 
barrels of water, from which I feed my boiler. My 
idea is to put a pint of vitriol in this tank full of 
water, alittle before quitting time Saturday, inject 
it into the boiler and let it remdin till morning, then 
let the water out of the boiler without pressure, 
Do you think this will take the scale off without 
injuring the boiler or flues? A.—We think if it 
removed the scale it would be quite sure to injure 
the boiler. 


‘Business SreciALs 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
“ine. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


iron is: 


t., Chicago, 





Gears—G.B.Grant,3 Alden st., Boston; water motors 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 
Patterns & Models, G. D. Lambert, New Haven. Ct 
INVENTIONS perfected, designed, o 
P. Robbins, M. E., Cincinnati, O 
For first-class machine patterns and estimates, 
address John Valentine, 15 Alling st., Newark, N.J 
‘““How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 86 John street, . 
Fine tools and special machinery. Horace Thurs 
ton, 84 Clifford street, Providence, R 
National Chuck and Small Foot and Power Lathes 
Lodge, Barker & Co., Cincinnati, O. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 
Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork. 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Ill. 
The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 
Patents.—Franck D. Johns, Att’y at Law & Solic- 


r patented 
E 


itor of Patents, 617 Seventh St., Washington, D. 
Pattern and Brand Letters. Vanderburgh, We = | 
& Co., corner Fulton and Dutch streets, New York. 


Universal grinders for lathe-centers, chucks, an 
gles,or cylinders. C, C. Hill, 84 Market st.,Chicago, II] 
R. Dudgeon, 24 Columbia st., 
Hydraulic J 
Herbert W. T. Jenner, Mechanical Engineer 
Solicitor of Patents, 626 E st., Washington, 


New York, Improved 

acks and Roller Tube Expanders. 

and 

pC. 
Split Pulleys at low prices, and of same strength 

and Appearance as Whole Pulleys. Yocom & Son’s 


Shaftiog Works, Drinker St., Philadelphia, Pa 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 


Improved Tack Machinery, made by The Willets 
Man't’g Co., can be seenin operation at their works 
57 Clifford St., Providence, Rk. I. 


The ‘*‘ Wax Process”? Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y 


New Books, relating to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 
catalogue. Fred.Keppy, publisher, Bridgeport,Conn. 








MACHINIST 


“Painting and Painters’ Materials.” 

The best book for all who paint, deal in paint, 
have painting done. $225. For sale by ‘‘ The Ra 
road Gazette,” 73 Bros dw ay, New York. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

Useful Information for Steam Users—A 100-page 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire 


j}men. Engineers everywhere should have this 
work. Send 2 cents in P. O. stamps for a copy. 
The J. N. Mills Publishing Co., 1445 Broadway, N.Y. 

















Ala., 


Peacock, Selma, 

shop to his foundry. 
Arthur & Burton, 

a carriage factory. 


Geo. is adding a machine 


White Hall, Md., will establish 

Concord, Mass., is trying to raise money to build 
a large shoe factory. 

Cleburne, Texas, is talking of an oil mill venture, 
to cost not less than $50,000. 

The Carolina Central Railroad is building a new 
round-house at Lincolnton, N.C. 

Machine shops of Western North Carolina Rail 
road, Salisbury, N. C., are to be enlarged. 

Edwin McDowell intends to unite with others and 
stait an iron foundry at Spartanburg, 8. C. 

Canning & Gill, Selma, Ala.,will probably organize 
a company to build a wagon factory at that place 

New machine shops of the Jacksonville, Tampa 
& Key West Railroad will be located at Palatka, Fla 

The machine shops of the Texas and St. Louis 
Railroad were recently burned at Jonesboro, Ark 

F. & L. Kahn & Brothers are building at Hamilton, 
O., a stove foundry establishment, 140x60 feet, four 
stories high. - 

Dr. J. H. Robins will build an iron foundry 
Selma, Ala., to make 
other castings 


at 
agricultural implements and 


The Marshall Foundry Company has been organ 
ized in Hickory, N. C., 
ufacturing machinery, 


for making castings, 
ete. 


man 


Charles Butterfield and another party have started 
a machine sbop in st. Louis, to make barb-wire ma 
chines and do general jobbing. 


The East Tennessee, Virginia and Georgia Railroad 
Co. propose to erect $100,000 car and machine shops 
at Knoxville, Tenn., this year. 


The Jersey City Electric Light Company are con 
templating putting in new boilers and engine, and 
otherwise reorganizing their plant. 

Machinery for expressing oil from castor beans is 
in demand in Texas. The cotton-seed oil mills are 
putting in castor oil attachments. ‘The beans are 
worth about a dollar a bushel at mills. 

It is reported that a large iron furnace and agri 
cultural implement factory is to at 
Calera, Ala., by northern capitalists 

The Ball Engine Company, Erie, Pa., contemplate 
greatly increasing their capital stock and enlarging 
their operations. The engine is a decided success 


be started, 


The Baltimore Manufacturers Record says: N.W 
Ilowson, superintendent of the Mount Savage (Md 


Locomotive Works, will build extensive locomotive 


works in Anniston, Ala. 

The Houston, East and West Texas Railway, 
Houston, Texas, it is reported, will at once erect 
large machine shops, round-house, &¢.— Baltimore 
Manufacturers’ Record 

The H. B. Smith Company, Westfield, Mass, are 
having additional buildings put up, to increase 


their facilities and number of workmen to turn out 
steam-heating apparatus. 

The 
Lac, Wis., manufacturers of threshing machines 
| have increased the capital stock of the corporation 
from $100,000 to $150,000 


A stock has been 


company organized to man 
ufacture gloves of the hides of prairie dogs. The 


tannery will be located at Fort Worth.Tex. 
manufactory at Philadelphia. 

H Tecumseh, Mich., engine build 
ers and machinists, have completed an addition to 
their works, 76x54 feet, two stories high 
putting in new machinery. 


, and the 
Brewer & Co., 
and are 


The Pierce Steam-Heating Company, at Westfield, 


Mass.. are increasing their facilities for manufac 
turing, by putting up a two-story building, 90x30 
feet, near their present foundry. 


Clark, Raffen & Co., 
foundry 100 feet square. 


Chicago, will soon erect a 
It will contain two 30-ton 
and they will run in connection with this 


a 50x75 feet five-story machine shop. 


cupe Tas, 


Cc. C, Harlow, of Brockton, Mass., bas patented an 


automatic oiler for steam engine cylinders. The 
nme —— Mand L ames, and other fine tools. | article is to be manufactured in Brockton by a 
1 5 wrices Ww “rasse a \ \* = 3 < 2 J 
c ‘hatht — St. ] pees 10 rasse & Co., (2 | stock company, with capital of $150,000 
For copies of the AMERICAN MACHINIST, dated H. Conant, of Pawtucket, R. 1, has recently 
| January 22d, 1881, clean and in good condition, we | hought a large lot of land adjoining the Providence 
will pay 2 cents each. AMERICAN MACHINIST Pub- | 
lishing Company, 96 Fulton street New York. Railroad, and it is rumored that he will erect a 


| 


| 
| 


The Complete Prac tical Machinist, $2.50; the Pat- 
tern Maker’s Assistant, Mechanical Drawing 
| Self-taught, $4 00; books "ee practical machinists. | 
Address, Joshua Rose, Box 3,306, New York City. 

BounpD VoL_uMEs of the | 
1882, 


AMERICAN MACHINIST for 
ISSO, IRS] and 1883, for sale at $3.50 per volume, 
express charges to be paid by purchaser. AMERICAN 
Macutnist Pub. Co., % Fulton Street, New York 





large mill thereon for the manufacture of Paisley 
shawls 

The St. Louis Age of Steel says: A new works, to 
be called the Western Bridge and Iron Works, is 


at the 
Messrs 


being established corner of 


- Breden & 


Kosciusko and 
Trudeau streets Chapman are 


the proprietors 


; | by them 


McDonald Manufacturing Company, Fond du | 


{ 


The Union Brass Manufacturing Company 


putting up a building 38x52 feet in size, on Ohio 


| are 


street, Chicago, to be used for the manufacture of 
Orme’s patent locomotive, marine, relief, and lock 
up safety valves. 

Richards & Clarke, Omaha, Neb., manufacturers 


of architectural iron and engine 
builders, are erecting new foundry building, 
60x110 feet, and a new shop, 60x40 feet, and 
will put in some new machinery 

| Reynolds & Lang, Ithaca, N. Y., have 

| new illustrated catalogue of portable and stationary 
| engines, boilers, and portable 


machinery, and 
a 


boiler 
issued a 
saw mills, manufac 


excellent testimonials 
| | published regarding their portable engine. 


Some are 


L. J. Pender, Union City, Ind., is erecting a shop 
}in connection with Smith Brothers for the purpose 
| of manufacturing portable and stationary 
| hundred horse 
also all Kinds of sheet iron and tank work 


boilers 


of all sizes, from one to one power, 


George 
working 
working 


Gage, Waterford, N. Y., 
since January Ist, and 
nights for the past month—now employing 
30 men on machinists’ tools and special machinery 
Orders for Fox lathes have lately been quite brisk 


has doubled his 


force has been 


The Pennsylvania Steel Company has two drafts 
men engaged in making plans for the new building 
of a new rail and blooming mill. The new mill will 
be located in front of Bessemer Mill No. 2, and will 
be supplied with machinery of a new and improved 
order.—Steelton Reporter. 

D. Saunders Sons, 
a 12’’ 
man, 


Yonkers, N. Y., have just sold 
pipe-cutting and threading machine to Bra 
Dow & Co., Boston. This establishment 
now equipped with Saunders machines, to cut and 
thread pipe from 4” up to 12” 
adjustable expanding dies 


is 
, With their patent 


A stock company has been formed, with a capita 
of $200,000, for the purpose of manufacturing sew 
ing machines in the works lately occupied by the 
Wilson Sewing-Machine Company, 
ing. Mr. Wilson, late president of the 
company, it is said, 
company.— Chicago Industrial World 


at Grand Cross 
last-named 
subscribes $50,000 to the new 


The Cleveland, O0., Jron Trade Review The 


manufacture of a moulding machine that is intended 


Says, 


todo away entirely with hand mou'ders will soon 
be commenced in this city. The Sweet Moulder 
Company was organized Monday, with a capital 
stock of $50,000, and the following officers elected 
President, A, N. Benson; vice-president, S. H 
Schmuck; secretary, Charles A. Cook: treasurer, 
L. C. Beardsley Directors—A. N. Benson, S. H 
Schmuck, Charles A. Cook, C. T. Sweet, and Daniel 
Ruck. The location of the works has not vet been 


decided 

J. H. Melvill, of the Iron and 
Steel Works, Angeles, Cal., writes us: This 
company has a capital stock of $100,000, and we ex 
pect to blacksmith shop, 
boiler shop, and a foundry. We are putting up the 
blacksmith and boiler shops, 40x90 feet, now, and 
expect to put up the machine shop and foundry in 
a few weeks, 


secretary Union 


Los 
have machine 


a shop, 


as soon as all the plans are matured. 
We have a plot of ground 150'x150’.. The works will 
turn out all kinds of heavy forgings, engines, and 
boiler work, and will also make repairs on engines 
and boilers. 


The Osgood Dredge Company, Albany, N.Y., have 
just shipped one of their large steam excavators to 
McArthur Brothers, railroad 
Paul, Minn. This machine on 
merits, after a careful examination of all the 
chines in market. Nine of these 
at work on the Isthmus of Panama, and their 
formance lately received favorable 
Lieut. Rogers’ to the | 
ment. The report 

dredges and 


contractors 
was 


at St. 


selected its 
ma 
machines are now 
per 
mention in 
Navy Depart 
that inquiries for 
are coming in from all 
parts of the world, the latest dredge shipment to a 
foreign country being to Newfoundland 


report Ss 
company 


excavators 
| 





|} The Albany Steam Trap Company, Albany, N. ¥ 
| are engaged in fitting up the three-story brick fae 
’ | tory building, 78 and 80 Church street, in that city 
| for the purpose of manufacturing and placing on 
| 


| the market several styles of steam valves, with re 


newable seat, the inyention of James H. Blessing, 
of that company. So far the valve has been re 
ceived with much favor. Special tools have been 


and are being provided, for the 
all parts of the valves interchangeable 
to the 


purpose of making 


and reduc 
st limit. In 


ing the cost of manufacture lowe 


time, the building will probably be utilized by the 
company for the manufacture of its steam traps 
also. The shops, including foundry, are about 60 


feet wide by 70 feet deep. 


The Ferracute Machine Company, of Bridgeton 
N. J, report plenty of work on hand and prospects 


the future 
several large 


for good. Among their orders now in 
are for metallic shingles, 
one for army buckles, for carriage hardware, 
one for brass goods, one for deep tin and cuspidore 
work, two (for export) for embossed drawn work, 
beside a number of smaller presses, spinning lathes, 
etc. They are also very busy in their die depart 
ments, so much so that they have been unable for 
some months past to make anything for stock, and 
}are now running solely on orders, and need more 
die makers than they can get. They are now ship 
ping an order of twenty dipping machines for the 
Standard Oil Company, and have their orders for 
other tools. They have added, the first of the 
year, a new 30” Jathe, grinding lathe, milling ma 
chine, new forges, and other They 
| larger number of workmen 
for work in their of 


presses, one 


one 





since 


tools, have a 


and are better prepared 


line presses, dies, and special 


| 


machinery than ever befor 
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eerie HL BLARKE & C0. The Deane Steam Pump Co, 


The firm of Schutte & Goehring, of Philadelphia 36 OLIVER STREET, 











er apie gets ren aaa > 92 & 94 Liberty St. |54 Oliver St.| 49 N. 7th St. |**e a noacoe ee emia og eam 
firm will carry on the same business as heretofore Boston, Mas:.| == NEW YORK. | BOSTON | PHILA. CHICAGO. | ST. LOUL 
annieetiicts rep i ce ea BRANCH OFFICE, a )N. 2nd STREET, | MANUFACTURE 
nachinery —: "th ane ympson streets a 
-Lonis Mo. [TEAM PUMPING MACHINERY 
Machinists’ Supplies and Iron. Have just i sin kiaier Geen Ga*, 


se Reiriege tnagesak arg CAT “~ 1 < > G rUE Independent Condensing Apparatus 


There is no notable change in th 


markets for OoF—— 











P kind of metal goods since last wen K All lines A SPECIALTY. ; - " we 

peg Ching nae ess have ruled dull, buyers continul LIGHT MACHINERY & SMALL TOOLS. Send for New Tllustrated Catalogue. 
Rea oe seg hae ed s steady most t Sent ms v Ae a u ifacturers i and De ne on 

out-put of furnace sb i Ki Pound to co I their business card UNION STONE COMPANY, Boston, Mass 
season's sup} ly O foundry, P20 





= pe EE ry £0) _CLEM &L MORSE Emery, Quartz, : Manufacturers of the 
2 X Foundry $18.50 to $19.50; Grey For Corundum, ? i 


light. quoted $16.50 to $17 50 Union Emery Wheel 
Wooden Polishing 
Wheels, 
Automatic Enife 





Scoteh pig—Price regular, with 
pees ean, Sic nd $21 50,'to art ve, and $22 to Emery Wheel 
Machinery & Tools 


$22.50 from vard; Gartsherrie, $21.50 to $22. Sum 











merlee, $21.50 to arrive, $22 yard; Carnbro, 320 50 4 | 4 
Eglinton, $2050 to $21; Langloan, $21.50 to arrive ; } = — a Specialty. 
Palme Hlington, $20.50 to Sel. } Grinding Machines. a : 
soiler Plate—Tank iron B 4-10 tO 2 ge | Hy ' elt “i g: ; " fhe Diamond Tool, for Dressing or Trueing Grinders’ and 
an ell. :. 284 jo. | Hy draulic, Steam, Bel Catalogu on application. Emery Wheels. Polishers’ Supplies. 
Flan 38 } ia oe 
Extra Flange...-....44 ‘4 and Hand Power, 
HITS BOK sc 602 00.0 4% 4h - : p 
( eee ak e] . . 4 »! aC With ort = Safety 
Antimony zh tone is Me: and the ia m ~ vices § las A. a DW. 5 A R H E 
moderate, witb sellers at 1le., from the store, for UTOMATIC HATC ) Y = 
Hallett’s brands; Cookson’s, tle AUTOMATI( HATCH DOORS, 


ENCINEER, 
- 11] LIBERTY STREET, NEW YORK. P. 0. BOX 2837. 


SOLE MANUFACTURER OF THE 


PNEUMATIC SAFETY CLUTCH, &6, 


ALBRO-HINDLEY 
SCREW CEARINC. 


Copper—The market for ingots is un 
sales of Lake have been made from 1494. to Llge 
The rumor is current that large shipments of Lake 
have been contracted for at 15 to 13+«« 

Lead—The market has ruled quiet, and a trifle 











easier, Lake, 4.150. Westerns to to .s0c.; Re-| Scere _ “RAIS CHERRY St, Phila REISERT, STAUFFER AND BARTHEL 
fined, “nem Oe pig has ruled easier, Banca : Branch Office, 108 Liberty St. W. Y. . eae ° 
ae eee FELINE aS” LUbricators and Solidified Oil 


PE CU 4 r ING 

= ACHINE. 
Simple, Powerful, 
Fortable, Inexpen. | 
sive. With it one | 





The most economical, perfect, procter. simplest, 
cheapest, and_ elegantly finished Lubricators ever 
put on the market. One million sold within a couple 





*WANTED* 





Situation and Help” Advertisements, 30 cents a lin , of years. The Barthel Soliditfied Oil or Lubricating Compound is 
for each insertion under this head. About sei rord ae sed Pam easily cut | use d with the Lubricators exclusively. Whoever has once tried this Lubricant 
make a lin Copy sho ld be sent to reach us not r| a-inch Pipe. Made will never again use oil or any other L ubric ating compounds. Send for Illustrated 
than Wednesday morning for th WSU A im three s etcgg Catalogue. 


Address, for Price 


:  & PANCOAST & MAULE 


h Jaiphia Pa 





A good draughtsman wants situation. Reference 
given. Address TT. C., AM MAcHINIS9 


amine expenioner im tae atin TERIGTION CLUTCH PULLEYS, 


would like a situation \ddress Packs care | 
La eee Ae ee 

| 

| 








COOKE & ©.,°=" 
Machinery & Supplies, 


22 CORTLANDT ST., 
NEW YORK. 


Am. MACHINIST. 
iM 


| heti | ) Vared | 
Wanted—By a thoroughly competent machine | Hoistine PHOTOS @qid hoisting Wachinery. 
pattern maker, a situation to take charge of a shop l 7 
Best of reference. Address L-box 457, Newport, Wy. | =~ = Ty “0, - ~~ 
Situation wanted by millwright—Good workma pee | a ee Yess p Na I E 4 em 
in wood or iron; competent to do any repairs about % 
factory, make patterns, etc. Country preferred 431 North Ath dt., PI hil ¢ delphia, Pa. 


ress °° i dy . MAcHINIStT 
Addre Willing,’ Am. Macuint AGENTS FOR THE 








Wanted—Engine builders to make and introduce 7 Tom 
new patented engine. Parties that can give inveitol ‘THE ALLEN Greenfield Vertical Engines 
employment preferred Address at ones Mec} | PAT _~ °c ORO 
ical Engineer,” care of AM. Macninist, New Yor | os ORTABLE oem 

| V: aship 
- ‘ ’ “See Gia RIV BTEP \ ss \ : T and quality of material. Prices 

Wanted— A Grst-cists patters paced pea \. a a sig ( = - = lower than any other first-class 
accustomed to car-wheel and general pattern work, - asatian anal Mate Weos a) ae — re lower t 
and who can make his own drawing Only pet ye reed pa — — : S=== ae 
fectly sober and industrious men need apply: state [oo a 
ing references and amount of pay expected, to | TTE ALL E Td cy § Us 10ne ammer SUPPLIES 
Marshall Car-wheeland F’dry Co., Marshall, Tex: s, | Pry ; 





For Machinists, Railways, 
Mills, Mines, &c. 


Stands to-day WITHOUT AN EQUAL. 


N | ° cane TS —/) OVER 800 IN USE. 
CORNELL Ui DVERSU TY |x noes, ee — BRADLEY & CO., Syracuse, N. Y. 








Please send for circular and 
state that you saw the adver 
tisement in this paper. 







































VRE hs SSIS Re een &4 2 ESTABLISHED IN 1222 
COURSES IN | CS. os ch om ORTHAND WRITING igning & Working D i 
~ ~ te. SH 
Mechanical Engineering, zs Y) thoroughly taught by mail, or person Designing Working rawingS 
Electrical Engineering, 4 ally. GOOd Situatigns procured At FOR SPECIAL MACHINES, 
ie PUPILS whencompetent. CaligraphsSoLp : . 
Civil Engineering sf+4 y Stenographers furnished without charg H. G. SCHRAMM, Mechanical Engineer, 
and Architecture. igh O ‘WG. CHAFFEE, Oswego, N. ¥. 521 N.2d Street, Camden, N.J. 
c = 3 
SBS 
ENTRANCE fed ped ty BEGIN AT 9 A. M., 0 R Ss m The ST R T #é CO 
JUNE 16 and SEPT. 16, ESS4. 2 s , e A ( )¢ ) - 
For the University Reotsrer, containing ful = “a = ¢. 
statements regarding requirements for adn or - ; = 2 Hl _— 
courses of study, degrees, honors, expenses, fre = achinist ools 
scholarships, ete., and for special information apy & : 
0 ye TREASURER OF CORN UNIVERSITY —» » 
{ HE TREASURE! It ! LI ea ‘a 4: 
RagQe ea 
NOTES IN | #328 Factory : Providence R. 1. 
MECHAN NG may. : Wists i aeags 
ICAL hi INGER ‘ } a TT: O e Cutting-ol! is (220 Franklin St., Boston, Mass. 
( Domapptiod 8 ipally for Students, but also of gre : t uu % £ <t MACHINE. Oflices: (228 Lake Street, Chicago. Tit. 
Ly) : 


L\ 








1S@ 
el ap Evin etl JAS. HUNTER & SON, North Adams, Mass. 


tual ror ue e Stronger Grip than any other Vise = 


woforesgeee Qe 
marie ant a am Fisher Double ieee Leg 6 Vice FRICTION sai aia BE ie. 





Best motor for small powers | 14 1 a 


KNOWLES PATENT. “TEAM PUMPS “vf 2 3 6 c BENIN MACHINE (0, 


THE STANDARD! 
THE BEST MADE PUMP! THE BEST PUMP MADE! 


Estimates furnished on application for Pumping 
Machinery of uny capacity, and to work against any 
pressure. 

Air Pumps and Condensers for Steam Eneines a 
_ Specialty. Will save from 20 to 80 per « ent. fuel. 

SEND FOR ILLUSTRATE! ATALOGUE. 
Three sizes of Cutting 


\aives KNOWLES STEAM PUMP WORKS Boned mgr 


9% Liberty St., New York, and 44 Washington St., Boston, Mass, Hay NG-OFP7MACHIN and 6 in. 












Wilmington, Del., 


MAKERS OF 


MACHINE 
TOOLS 


FEOM 





Improved Patters. 
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- NIGHOLSON FILE Co., 
SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT Curt. 
Also, FILERS’ TOOLS AND SPECIALTIES 


** Nicholson File Co’s *? Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 


**Racer’’ Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. _ U.S. A. 























TESTIMONIAL ON THE MERITS OF THE 


= TABOR INDICATOR 


ARMINGTON & SIMS ENGINE CO., 


j sPy 


a Tue ASHCROFT MFG. 








PROVIDENCE, R. I., Dec. 28th, 1883 
Co., 
111 Liberty Street, New York. 
Gentlemen ;—Your letter received. Our experience with 


We orderea one 
2x12 engine, running 350 
This was the first engine we 


the Tabor Indicator has been satisfactory. 
of your first Indicators to test our 
revolutions per minute. built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but all save yours failed to do the 
engine full justice. To the exact and excellent testing of 
the Tabor, therefore, is our commercial success in a measure 
due. We have built 135 engines for Mr. Edison, nearly all of 
which have been tested by your indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly, 


MILLING MACHINES. 


SIMS, Supt. 












Universal, Manufacturing 
and Special. 


C. E. LIPE, Syracuse, N.Y. 


MACHINIST 


SHAPING. MAGHINES 


For Hand and Power, 





6’’, 8’’ and 10” Stroke 
Adapted to All Classes of Work to 
their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, 


THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 

recep Not ge get out of 
=.) order. Will lift Water 25 
feet. Always delivers 
water dot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 

; 2 JAMES JENKS & CO., 
3 = Detroit, Mich. 


FAY & SCOTT, 


Dexter, Me., 


MANUFACTURERS OF WOOD LATHES, 


Drill Lathes, Shaping Machines, 


Milling Machines, Planer Centers, &¢, 
SEND FOR CATALOGU! 

AR R E N’S INDUSTRIAL AND 

W ENCINEERING DRAWINC 


For Architects, Engineers, Machinists, 
Mechanics, &c., &e. 


ELEMENTARY & ADVANCED INSTRUCTION. 
10 Volumes—Sold separately. 





Mass. 











2&4 


i) 





Randolph St- 


48,50 











Send for full descriptive circular, 


John Wiley & Sons, 15 Astor Place, N.Y. 


soe 
Le oe 





ve 
G. W. LE COUNT, South Norwalk, 
This j iow very heavy, & a = 
and is warranted not a aa] 
to break with any work =e8 
No.1 3-810. -$ .50 2 
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HWJ0H 


SBESTOS 


sume ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 


Made of strictly pure ‘Asbestos. 


H. W. JOHNS MFG C0. 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF 

COATINGS, CEMENTS, ETS. 
Descriptive price lists and samples free. 








FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water 


THE “MONITOR.” 


and Liquids. 


Pat, Oilers, Lubricators, &e,, 
NATHAN MFG. Co. 


Patentees & Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 
Send for Illustrated Catalogue. 





ANEW LIFTING & NON-LIPTING INVECTOR, 


BEST BOILER FEEDERS IN THE 


PATENT 


Sizes made 
from % to 34 inches, 
advancing by sixteenths. 





Superior to any shafting in market for the following reasons, viz. : 
ist.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge. 


3d. as has the beautiful blue sinish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish. 
with references and other 


HOT 4th.—It will NOT SPRING or WARP IN KEY SEATING like 
information 


mont of the other mi ufé 1c ture ad shafting sold in the mar 
urnished on application to 


AKRON IR0N co., POLISHED 


‘LINE AND COUNTER SHABFTING. 
AKRON, O. 


5th.—The surface is composed of 
MAGNETIC OXIDE OF IRON, 

Sole Manufacturers, 
Or E. P. BULLARD, 14 Dey St., New York, 


Price lists, 


forming a supe “eo journal 
earing surf 


6th.—It is made of ieee 


SHAFTING. 
M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


Al to 47 Keap Street, Brooklyn, N. Y, 


Agent: 


General Fastern Agent. 













Warranted the 
BEST PUMP made 
for all situations. 





Philadelphia 


DANIEL KELLY, 51 North Seventh 


Ey BOUT ey ee a } 


ugh gph ty Gs 4 street. 





WM. B. BEMENT & SON, 


Philadelphia, 


MANUFACTURERS OF 


ETAL OAV ORKING 
AcHIME NY TOS 


of all descriptions, and a great num- 
ber of sizes, including 
STEAM HAMMERS, 
Steam and Hydraulic Riveters,Cranes, 
Punches and Shears, Bending 
Rolls, Plate Planers, &c, 

















Cucket Plunger. 


VALLEY MACHINE CC., 


Easthampton. Mass. 





The Economic Patent Boiler Feed Pump 


Manufactured by I, B. DAVIS & SON, Hartford, Conn. 








The only double acting re ared pump, geared five 
toone. Allits parts are arranged for durability 
It is AE of the best material and in the most 
workmanlike m: inner. Economical in its operation 

| Interchangeable in allits parts. Duplicates of all 
|! he parts always kept in stock. 


BENJAMIN F. KELLEY, Agel, 


“No. 91 Liberty St.. 5 Ew York 


‘The Baragwanath Steam Jackel 
Feed Water Heater & Purifier, 


Manufactured by the 


Pacite Boiler Works, 


CHICACO, ILL. 


Best Feed Water Heater 


IN 





THE WORLD 


Delivers Feed Water several 
degrees above Boiling Point. 


Reduces Rack Pressure on Rugine 


Prevents and Removes Scale 
and incrustation from Boilers 
SAVES FUEL. 
Increases t 
Boilers, and oa saves Bo:ler Rep 

NEW YORK OFFICE: 
111 LIB ERTY STRE ET, Room 4. 
PHILADELPHIA AGENTS 
a= Ke naington Engine Works. Lim. 
Be 





A.CALDWELL & CO., 


Machinery and Tools, 
No, 216 CENTRE ST., Near Grand St. NEW YORK. 


Special Attention given to the Fitting-up of Shops for 
Manufacturers. General Machine Jobbing promptly a 
tended to, Estimates furnished on application, 








“The Ouly Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 

’ 1 
irtable Forge 
MADE. 
Buflalo Forge Co. 
Buffalo, N. Y. 


(TSE MEL CARNES us 


ELEVATORS.» 4 


Send for Catalc 











MILLS. 


COHOES, N. Y. 


WORTHINGTON 
INDEPENDENT 
WINDEIGE, 


a~mnantina 
} Inozpensive. 





Waey Bisiont - 
aivi's p pester tsp eae ,* .0 


HENRY ft. WORTHINGTON, 


New Fork. Roston, Chicago, 


. Louis, Sank rancisco. 


just 
published 


7CuLa) 





































AMERIC AN 


THE HANGOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 55,000 in Use. 


Adopted by the Largest Mills and Manufactories. 

















Send for Circulars to 


THE HANCOGK INSPIRATOR CO. 


STREET, BOSTON: 


& CoO., Manufacturers. 


KORTING DOUBLE TUBE 
INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 

Will Lift Hot Water through Hot Sucticn Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. G.R.LOMBARD & CO., 1026 Fenwick St., Augusta,Ga. 

POND ENGINEERING CO., 709 Market St.,St. Louis. | GEORGE A. SMITH, 1419 Main St., Richmond, Va, 

C. E. KENNEDY. 438 Blake St., Denver, Col. H.P. GREGORY & CO., 2 California St.,San Franc’o. 


TOOLS, MARVED FOWER, OR RAND LANE, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find TOOLS to suit them at 
184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


CH 


CRANK PLANERS. 


Superior Design and Workmanship, Extra Hoavy (1500 lb.) 
DOW ie Aner an & _——* EED, 


R. A. BELDEN "& “CO., » DANBURY, CT. 


ZT HNLAND LO PESVORE BOER 


For Heating Public 
MF & Private Buildings 








34 BEACH 





Ll, BCU 2a a0 






SEND FOR 
CIRCULAR. 



















Cc 
ac 
oe) 
urea 
cd 
za 
sad 
ounll 
= 

















HARLES MiRRAY=< 
Be ENGRAVER on WoOD\@ 
ANTS 2 ee YOrxK: 















New Haver Manfg Co. 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 
A BOLT HEAD 


—-AND-- 


NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, CONN, 








Plans poy specific atio mn  furnis wry by an engineer 
of 20 years’ experience. 


HOLLAND & THOMPSON, TROY, N.Y. 


fee 





For Reducing and Pointing Wire, 


Especia ay adapted to pointing wire rods and 
wire for drawing 


For machines or information, address the 
manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


READY FOR IMMEDIATE DELIVERY AT 
— REDUCED PRICES — 


SEIAPERS, 15’”and 24” Stroke. 
PLANERS, 10” x 2’, 160” x 4, 20” x 5’, 
30” x 8’, 10” & 12’ 
ITAND LATHES, 12” x 35’ 15” 
15” & 18” Slide Rests. 
SHAPER AND PLANER CENTERS. 
METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 1 Stiles & Parker No. 4 Blanking Press, (new). 


' THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 





24” x B6,, 260” x@e & 8 


& 18” x G6, S’ & 10’ Bed. 


12”, 
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STATI ONAR 


ADILY ENLARGED 


CORR 
'Y °8 PORTABLE. HARRI I50N 


N SAFETY BOILER ‘WORKS caUYOOM 6 DENTON AFECO 


J. STEVENS & CO., 


P. O. BOX 1200, 


Chicopee Falls, - - 


MANUFACTURERS OF 


Spring Caliper s Dividers, 


FINE MACHINIST TOOLS 
AND FIRE ARMS. 
Our SHOOTING GALLERY RIFLE 


IS THE FAVORITE EVERYWHERE. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE LONG & ASTER . ; 


poets 
Gang 

Boiler, § 

Multiple, 













Mass. 







SPRING 
Screw Caliper 


WITH 


Patent Washer. 











HAMILTON, 
OHIO. 


Sin he, bate-ber, 
Hor! zontal, Twin, 


"Nall cad 
— Steam-Driven 
=, Punches and Shears, 


Over 300 Sizes. 









' 3 ALSO, 
» Power Cushioned Hammer, . 
Send for New Catalogue. es 


ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, MATNRY O22: 
Ross Pia Pressure Reducer, 


Steam, Water, 
R Airand Gas. 


Automatically re-1>~ 
apne e pressure §} 


nD pi So sam S0- 
Te ak exte 








UpricHt DrRitts 


STERLING ELLIOTT. 
NEWTON 
NESE 










OTUh mal rene) a am Mele) a; 
NOILOVdIAS1IA VS 


MACHINERY 


SPECIAL 




















VOSS. ” 
CO. “The -_ Chuck 

652 RIVER ST. s- is 

TROY. XN. Y. ¢ sf 

~ oe > 5 

A. M. POWELL & CO0.,"°miss™ . F = ot 

MANUFACTURERS OF | o : = = 

~ - ® 

Iron Working Machinery, Sy 3 2 

ENGINE LATHES, 16 to 30 INCH SWING. Hz 3 

PLANERS, 10 PLANE 22 10 32 INCHES SQUARE. | . © BF 

Chucking Lathes, Pulley Lathes, &c. ° & B ¢ 

—_* . Write for Prices ‘nd es Circular. E3 2 8 

| & e 





The al PORTABLE FORGES AND 


HAND BLOWERS, THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Ct., U. 8. A. 
PRINCIPLE. ——— 


No Ratches, Pawls]| 
or Fric wy divices. | | 


STYLES AND SIZES FOR 


all kinds of work. 
Awarded 2 Medals at 


CINCINNATI EXPOSITION 














Cale Sate tie 
Fuily | Sampetitors. 


The FOOS M°’f’: Co., 
SPRINGFIELD, OHIO. 


THE NEW PULSOMETER, 


The cheapest, strongest, most simple, compact, | 
a @6durable, effec ctive aad economical Steam Pumpin 
the market, for raising Heuide under and up to 109 | 
feet No Machinery, , No Specie Care. 
Can be worked caspended. by achain. Will 
it, mud, sand, pulp, etc., without injury to 
its parts. Needs only ‘a steam pipe from boil- 
mee ertorunit. Price, 600 gallons per hour, @50; 
Mee 1,200 do. $75; 3,600 do. $100; 6,000 do. 9150; 
10,000 se. 8175; 14,000 de, $225; 25,000 do, $275; 
emnoe 60,000 do. $500; 120,000 do, $1,000. 
rite cae illustrated descriptive book with 
testimonials, etc. Mailed free. Pulsometer 
fteam Pump Co., 83 John St., New York. 








‘ r] 










Engine rye Hand ne 
SLIDE RESTS and PLANER CENTERS. | 


VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. 1. 











SHEPARD’S CELEBRATED 
$60 Sorew Cutting Foot Lathe. 


- Foot and Power Lathes, Drill 


at 


Presses, 
Kerolle, 182 Attachments, onnmeks 
Mandrels, Twist Drills, Calipers. 
Send for catalogue at on ite for am- 
ateurs or artisans. Ad 





il 


H, L. SHEPARD & CO., 
341 & 343 WEST FRONT STREET. 
CINCINNATI. OHIO. 
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MORSE TWIST DRILL & MACHINE COMPANY, ""3i™ 


Sole’ Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for bere Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
All Tools Exact to Whitworth ®tandard Gauges. 

GRO. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas 


IMPROVED RADIAL DRILL, 


MANUFACTURED BY 


HILLES & JONES, 


WILMINGTON, DEL- 


THE MOST CONVENIENT DRILL 
FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
oma drill, spindle and gearing backward and for- 
by rack and pinion and hand wheels. The arm 
can be placed in any position, radiating from column 
as a cunter, enabling a large number of holes to be 
drilled in succession on the same surface without = 
moving the work. Each machine is double back- => 
geared, with automatic feed motion. Extension base plate is planed off true and slotted. MFour sizes 


STEPHENS’ VISES. (': 
SOLID JAWS and adjustable attachments. 


Steel taced, or Solid Steel Bar. 

Especially adapted for heavy chipping and Locomotive 
works. For every kind of vise work, it maintains its su- 
periority in strength, firmness of grip. durability, 
make, and saving of time and labor. For sale by 
the trade. Send for circular. 


NATHAN STEPHENS, Prop., 
TUST PUBLISHED. 


MONCKTON’S PRACTICAL GEOMETRY 


Being a series of lessons beginning with the simplest problems, and in the course embraci ing all of 
Geometry likely to be nn age for the use of every class of mechanics, or that are needed for instruc- 


tion in mechanical sch 
Illustrated by 42 Full Page Plates. 
By JAS. H. MONCKTON, 


Author of Monckton’s “‘ National Carpenter and Joiner,” and Monckton’s “ National Stair Builder,” 
Instructor for many years in ‘‘ The Mechanics and Traders Free Drawing School,” of the City of New York 
One {2mo volume. Cloth. Price, post-pid, $1.00. 


WILLIAM T, COMSTOCK, 6 ASTOR PLACE, NEW YORK. 











eh MEN 





41 Dey St.. 
New York. 








24 & 26 West St., Cleveland, 0. 


ET DS, 
CLEVELAND TWIST DRILL (0, i Sante SS 


DEAN BROTHERS 
INDIANAPOLIS, IND. 
BOILER FEEDERS, FIRE 

PUMPS, CONDENSERS, 
DUPLEX(/ 


WATER = 

a WORKS. 
Send for 
Catalogue. 











uv An NM (HN 








JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 


Sy AE BC HE oc 


CITIES, TOWNS AND MANUFACTORIES 


SUPPLIED BY GREEN AND SHAW 


{JNION BRASS MEF&. C°. 


ys E. OHIO ST., CHICAGO, ILL. 
Manufacturers of 


ORME’S PATENT 








mer hl Patent Tube and Gang Well Cystem, 
WM. D. ANDREWS & BRO.., 233 B’way, N.Y. 

RELIEF Infringers of above Patents will chee 
LOCK-UP 


W. F. HAPCOOD, 


Attorney at Law, 
SOLIOITOR OF U. 8. AND FOREIGN PATENTS. 
154 NASSAU ST., NEW YORK, 
(N. Y. Tribune Building.) 


ay, description of Patent business attended to. 
cheerfully answered. 


MACHINE MOULDED 
Spur and Bevel 


GEARS 


Pulley Castings, &e. 





"SAFETY VALVES. 


These Valves have been .approvec 
by U. S. Government. 


N. Y. Office, 115 Broadway. 


POREES f, (URTS 


Bridgeport, Conn. 
M’f'r’s of 
FORBES’ 
PATENT 
Die Stocks, 


For threading 





All 




























and cutting off Special Inducements 
pipe without to the Trade. 
the aid of vise. 

Only one I pie mailed on application. 


Man re- 
uired to 
thread 6 
in. pipe. 


POOLE & HUNT, 


BALTIMORE, MD. 





MACHINITST 13 


D, SAUNDERS SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~<e Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
























353 
THOMPSON TF 
aos 
eat 
IMPROVED at 
ass 
7 ROLLSTONE MACHINE co. 35 
45 Water St., Fitchburg, Mass, og z 
CAUCE LATHES, tas. 
Rollstone Lathe with Scie 
improvements on. Way- « ass 
moth Lathes, and Pat-"™" Sass 
tern Makers’ Lathes. ~ a 
ONE THOUSAND A.F. CUSHMAN oft " cen 09 
ever, tov 
Jaw, from 4 in. to 9 in., Gata 
Now in Use. for out ue Y=: 
Adopted and Used x the following Engineering HARTFORD. CONN.LS.A. as 
x wor CATALOGUE, 


perts: 
John W. Hill, M. E., 
bin - A. Harris, 
. C. Hoadley, C. E., 
r. W. Hugo, M.E., 
J F. Klein, M. E., 

Ww ashington Jones, M. E., 
Henry Morton, C. E., 
Frank Rha Pond, ‘M. E., Thomas Pray, Jr., C ME. 

Prof. R. H. Thurston, i. We Bulkley, M. E. 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp’y, 


36 CHARDON STREET, 


BOSTON, MASS. 
Send for Illustrated Price List. 


ARMSTRONG’S 
improved Adjustable Stock & Dies { 





F. W. Bacon, M. E., 
Geo. A. Barnard, M. E., 
Cc. H. Brown, 
Cc. W. Copeland, C. E.. 
Charles E. Emery. C. I 
¢ Davy, M 

D. Leavitt, Jr. c. E., 


The Hoffman Lubricator. 


For Stationary and Locomotive En. 
gines. The simplest ~~ made. No 
water column to freeze. Lock the feed 
and it runs itself. Address, 


©. A. JENKS & CO., 
BINGHAMTON, BROOME CO., 
F, O, Box 28% NEW YORK, 


STANDARD STEEL CASTING CO. 


Thurlow, Penn. 


STEEL CASTINGS 


To Any Parrern or WEIGHT. 











Strength and Quality Equal to Steel Forgings. 


Gio 





ECIAb | OOLs 
all purposes 










ALADELPAN 
royietors Pa WORKS: on PA 


CH FLYDRAULIC GOVERNOR, 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 


A Guaranteed to ac 
2 ,curately regulate 
Aall classes of en 








Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding tone m 
Possessing practical advantages appreciate 
mechanics. Circulars sent free on applic oly 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


THE ALLIGATOR WRENCH, 


Teeth cut dfagonally, Grips Round Iron or Pipe. 





PATENTED Av@eusT 31, 1875. 
gines 

Ilustrated and descriptive Cat 
alogue sent on application. Cor 
respondence solicited. 


W.H. GRAIG & CO., 


Sole 


) 


Manufacturers, 


AMERICAN SAW CO., Trenton, N. J “ 


BEVEL GEARS, 


Cut Theoretically Correct. - 


For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th Street, Philadelphia, Pa 








Having greater facilities tor Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch allsizes of spur 
and bevel gears, from the smallest 
to 30 inches diameter. 


S. ASHTON HAND, 
Toughkenamon, Chester Co., Pa, 
















FOR SALE, ONE 9 FOOT BORING 

AND TURNING MULL, with two heads, 

built by Niles Works, Cincinnati, Ohio. In very 

good working condition. Wil be sold at a low 

TOOLS for Mactinists, Amateurs, Jewelers, Model Makers, figure. We have contracted with the Niles Tool 

Slachmmlthe, Cerponte Metal Worke $l 300 Pages, Works for a mill to swing 20 feet, and therefore 
Vood Worker's Catalogue free offer the small tool for want of room. Address, 


TALLMAN & McFADDEN, Philade Iphia, Pa. 


CRITCHLEY’ Ss PATENT EXPANDING . 


REAMER. 


COLUMBUS MACHINE CoO., 
COLUMBUS, OHIO 











IRON AND STEEL 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. 
R. A. BELDEN & CO., 






Manufactured by PORTSMOUTH MACHINE CO. DANBURY, CT. 


Successors to Critchley & Whalley 
PORTSMOUTH, N. H. 





Send for Circular. 





THE 


bao Boiler. 


Safety—Economy in Fuel—Low Cost of Maintenance 
Lry Steam wi ithout Superheatin;. 


Correspondence solic ited. Address, 











. Wilmington, Del. 
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WILLIAM SELLERS & co, PORTER-ALLEN HIGH SPEED ENGINE. 


PHILADELPHIA, PA. | The Southwark Foundry and Machine Co., Sole Manufacturers, 
430 WASHINGTON AVENUE, PHILA. 


Machine Shop & Railway 


EQ Ui & ie aan 2’ &. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Piyot Bridges, Gifford Injectors, Scllers’ Im- } 
provements, New Patterns. Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. | 


PATENTS. 


as UN dete VV 
Attorney and Counsellor at Law, 
SOLICITOR OF PATENTS, 























Office, 561 F STREET, WASHINGTON, D. €. The cuts show the BALANCED-SLIDE VALVES used in the PortersAllen Engine. The 
Patents Procured in the United States or | »rovisions for taking up wear enable the Valves to be kept perfectly steam-tight. These and the other 
Foreign Countries. Personal Attention to all | ‘eatures connected with the Engine will be found fully explained in a handsomely illustrated new work 
practice before the Patent Office or Courts. : »n High Speed Engines recently issued by us for FREE DISTRIBUTION among engineers and manufacturers. 
i‘amphlet of Information sent free upon application. | 't has excited such an interest among scientific men and engineers as to call for another edition. 


Four Porter-Allen Engines have been working constantly (part of the time day and night 


“OTTO” Cc AS E N Cc j N Z. for 17 years, at CoLt’s ARMORY, and are now pronounced as good - new. 
“ha Lambertville lron Works, 


IN USE. 
MANUFACTURERS O7 


PATENT AUTOMATIC 
CUT-OFF 
: 


Neamt Zngines 


LAMBERTVILLE, N. J. 


















The Westinghouse Avlomai lie, __comunrennit, sence « con | WRIGHT MACHINE CO. 
The best e me a a merit is the an i ’ P WORCESTER, MASS., 


Shipments average Two Engines perday! FOR LAGGING STEAM ENGINE Manufacturers of 


OVER 600 ENGINES and 16,000 H.P, XOW IN OPERATION! C Y L E N D E s S STEAM ENGINE GOVERNORS, 
; OUR PRICES ARE MODERATE. = | 


Use Fireproof and Indestructible 


Send for Illustrated Circular and Reference List. ; 
MINERATA WOOL. 
THE WESTINGHOUSE MACHINE CO. Sample and Circular free by mail 


PITTSEURCH, PA. U. S. MINERAL WOOL CO., 22 Cortland St., N. 


94 Liberty Street, New York. 
. +7 IS 
DAVIS Ea 














Z — 7 
ERIE, PA. 


EX pATENS WATER WHEEL GOVERNORS. Are prepared to fill orders for their 





Rranch Offices: 14 South Canal Street, Chicago. 
| 401 Elm Street, Dallas, Texas. 





CURTIS 


Pressure Repulator 


For Steam, Water and Air, 


MANUFACTURED BY 


Curtis Regulator Co. (° 
pgm — (HE SEIBERT CYLINDER OIL CUP Co. 


Manufacturers of Oi] Cups for Locomotive, Mari ne and 
Boston, - - Mass. Stationary singing Cylinders, under the Seibert 
and Gates Patents with Sight Feed, 


NEW AND IMPROVED 


S10 FoR fovsct DRILLS Eureka Band Saw | STATIONARY ENGINES 


ay 


% WP. Davis Nort” “ny. 4 








for all purposes from 25 to 40 Horse-power, to- 
We build three sizes at prices | gather with any style of boiler preferred. This 
lower than an equally good Band | Engine is fitted with heavy counterbalanced 
Saw can be had elsewhere. For Crank and Automatic Stop Governor. 
further information inquire of PORTABLE ENGINES, with Return 
Flue Boilers, also a specialty. 


F Me A N K & Co., Catalogues and estimates cheerfully given. 


176 Terrace Street, Almond Dri Chucks, 


BUFFALO, N. Y. Nh 
Jp, Sold at all Machinists’ 
=! Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 











GENERAL AGENCIES: . TAKE NOTICE, 
109 Libe tty St., New York : ar he Sight —_ d 's owned exclusively by 
be I. 8 company ri ’ sio 
925 Market St., Phila., Pa, "inthe U ce: ad "State stiewit Coat he tre “t ' ‘ 
80 Market St. o ‘hicago, Il. of Massachusetts, Feb. 23, 1882. All parties i) 
Cor. Holliday’ and Saratoge except those duly ‘lice nsed by us, are ~ areb y onlag an wine 


Stree ts, Baltimore. no titles 1 to desist the use, manufacture or 


sale of Infringing Cc ‘ups. as we shall vigor- 
W. G. YOUNG & CO., Worcester, Mass, at versal lta —- 










































WES Us, & THE SEIBERT CYLINDER OIL CUP (0,, | 48.ana72 inch swing. THE LOWE PATENT 
New York Office, 6 Vesey St. 53 Oliver St., Boston, Mass ® . 
ot Oe es meee | Upright Drills Feed Water Heater & Purifier, 





FOR 


Heating and Purify- 


FILE TRUING Device. THE i & JONES C0. ao 


we peeseatin ing Water for 
H. BICKFORD, Steam Boilers, 


Cincin’ ti, Patented July 12, 1877. 


HAS STRAIGUT 
TUBES, 
SIMPLICITY, 
RELIABILITY, 


AND 


EFFICIENCY, 
At Less Cost 


Than any other, 


Ohio. 





Designed e xpre ssly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
214’ wide, 10’ long, 34” thick. 


EEARNEY & FOOT, 101 Chambers St., N. ¥. 











C. as pi is Dr or : aay ys a The cut shows our Plate Shear, eccentric pattern, 


. which will shear iron of one inch thickness, reaching 
Tes m Y ry, into sheet 24 inches. 10 PRESS, 
EES IN ECES BUILDERS OF STEAM ENGINES, PECKS PAI ORO PRESS: 


And Manufacturer of er os ? Mcp —_ . ~aBEECHER & PECK, CONN. 
Special Machinery and Tools, also improved Boilers, Tanks, Machinery for Rolling Mills, - a 


, ’ aw ne a " Maanlare " Punches, Shears, Riveters, Angle Iron Cutters, fo] 10), | 
— Ge eee Varma Eee. Cuoeirs now Cranes and heavy lron Work generally 10) 840) FORGINGS OR STEEL 


BEECHER & PECK, NEW HAVEN CONN. , 





_ Write for prices and 
further information to 
the manufacturers, 

= Lowe & Watson, 


S 
BRIDGEPORT, CONN. 


















DREDCES 
me ian atte THE NATIONAL WOOD WORKING MACHINERY 
EXCAVATOR FEED WATER FOR 


Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
aud Agricultural 
Works, Carriage and 
Buggy Shops,and Gen 
eral Wood Workers, 
Manufactured By 


CORDESMAN 
& EGAN C0., 


has a capacity of 6 cubie yards per minute. 
Very efficient and Surable fa 

the hare a st hard-; 
Derrick lifts 8 to 





-——HEATER 


A brass coil beater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhauststeam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
Be ive Heater inthe market, Fitteen 
sizes, No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150 
Iron, Brass and Copper ¢ ‘oils 
and Bends made to or 
der. Circulars and price 
© Jistssent on application, 


National Pipe Bending Co., 












Boom Dredge. 








Combined Steam Excavator and Derrick Car. 
om —~ PPL RALE 


ALBANY, N. Y. ; : 
RAL 3 A iB OSGOOD, President, New Haven, <= Nos. 201 to 221 West 
MES MAON AUGHTON, Vico Presidents Connecticut. «. Front St., Cincinnati, 





JOHN ta HOWE, Secretary and Treasurer, Ohio, U. 8. A. 
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THE BUCKEYE AUTOMATIC ENGINE. The WATTS,CAMPBELL C0." ss. 


Highest Leonomy, Best Regulation, MANUFACTURERS OF 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds, 
Illustrated Catalogue sent free. 


Address, BUCKEYE ENGINE CO., 
Salem, Ohio, ©, 
GEO. A. BARNARD, Eastern Sales 4 
Agent, 69 Astor House, N.Y. 


D. L. DAVIS, Chicago Sales Agent, 23 S. Canal St., Chicago, Us. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed ; uniform at all ranges of power or aeons 
pressure ; the fewest parts and working joints ; the best materia] oe 
correc tly’ distributed, and unexcelled in workmanship, balance, 


and smooth running. 
_For Eastern and Southern States, apply to the 
: x 


Straight Line Engine Co., Syracuse, N. ¥. 
For_the West and South-West, to the & wp can been ph te games 


M. C. Bullock Manutac turing Co., C hicago, Kil. | DG E RWOO D Mi’ F’G CO 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes varying frm 30 to 2000 H.P. 
HH rizontal or Vertical, Direct 


Actin r Beam, Condensing, 
Non- ‘onde nsing or Compound, 


















Send for Circular. 








ae 
Ww mt. MUNZER, JEWEL a ”) 96 LIBERTY ST., NEW YORK. 
Manufacturer of FLUE Houe a ee i, Tl Works: BROOKLYN. 
i IMPROVED ; ia 4 baz fy 2 Pa > 4 A Simple, Compact, Thoroughly Well Made, Quick 


Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &c. 


CORLISS 


CurTERs, ‘Sted kt 
ENGINE, 


anewakie 





_ IStAV.cor.301NSt a BS i. PF eee LAN 
"New York. MYERS MFG. CO., CHICAGO, ILL. _ | JOHN H. HOUGHTON, © 'sccur" 





L. SCHUTTE & CO. MANUFACTURMES, Se i 66 Canal Street. Boston. 
The KXORTING Exhaust Steam Inauction Moisting Engines a Specialty. Also, Boilers. 


CONDENSER. AUTOMATIC CUT-OFF ENGINES, 
























For tae am Engines and Pumps. ape foundations or hot wells. Will lift water suppl ) 
pump; also operates under cne foot fall of water. dy . — 
OFFICES AND WAREROOMS: Cy see . 2 ‘oe ‘ BALL ENGINE = 
12th & Thompson Sts., Phila. | A. Aller, 109 Liberty St., N.Y. | Jarvis Eng. Co., 7 Oliver St., Boston. OF sie nba ni : , 
ERIK, VA. 
i fi "oe ha fe PD 
te 
. WEIGHS THE LOAD 
Pies! ts _ ———— , SAFETY, 
i =~— a — ECONOMY, The most 
Hist a DURABIUITyY, | ee eo 
biained 


Rapid Generation of Dry Steam oe 


TH) BEST in every respect for all steam purposes. 











Veu 7 
Send for Illustrated Catalogue to \W MA ay 
ABENDROTH & Root MFG. Co. « 1. More 
28 CLIFF ST., NEW YORK, ks ee 
HEWES & PHILLIPS” IRON WORKS, ast ———... 
Manufacturers of Hirst-t / / and Trebte Geared 
iss Engine, a =N GIN E ‘LA T 
Corliss Engine al + cE S 
Also the HORIZONTAL BORING LATHES, FOX LATHES, LIFTING JACKS and 
CORNICE MACHINERY, 
Allen Patent GHO. A. OHL & CO., Hast Newark, N. J. 








High- ee Engine, an 


New & Second, Han d Machinery, 


a 
CONTRACTS TAKEN FOR COMPLETE MOTIVE POWER OUTFITS. Tubular B nd Steam F 


feed ali xt Rand 10 ft. 

B. BURBANK & CO. THE BABCOCK & WILCOX GO.) mciCitatat ee sane 
MINERS AND SHIPPERS OF WATER.TUBEB , : 6 pdt 7 - 4 es rae PY 

FLUOR SPAR, , StBAM BSi ers. |) iitcinhnedalt, 


: 2 i ales ne, Se 107 Hope St., GLASGOW. 80 Cortlandt St., NEW YORE. 
Furnished in any quantity. EVANSVILLE, IND. Branc h Ofices, 


IRON WORKING MACHINERY. i as a ee | PHIL ADELPHIA f ‘ { ; Stearns ace Ca. 


NEW MACHINERY. ) PITTSBURGH sR : ERIE, PA. 














aie x gant: Bagi Lathe A sw SP a ‘od socdonly,| — Engines from 45 to 400 Horse Power, 
20 in. x 8, 10, 12 and 14 ft.** : AS. ( ani = ~ 4 - ft 
A loll a 0 EN =i Uh Seam fox Tarhe, 15 fiend ror | Boilers of Steel and Iron 


16 in. x 6, 7,8, 10 and 12 ft. Bridgeport : ho . OS. Mis s | | r, Is ’ ; | r thet Ny ) one 
16 in. x 20 and 24in., any Length. Fifield bossy . ES ~ ied H AVANA Leach, hy ‘ pleased erst rite an 


Sa ES ei Sal dasa aaa or aay Ly ___ Saw Mills & General Machinery, 





2S Oe ee ee ! { 


Weim xin Se idzeport. Planer. New HAVINGS SAWDUST, Nl les 


in. x 27in.x 6,7 and 8 ft. a 
27 in. x Win x 6,7 ands ft. 6 ‘ PRACTI PORTS rl ‘BY \ J ee SECOND- HAND MACHINERY. 
9 in. Hewes & Phillips’ Shapers. ‘ ‘ Book , - 


15 in. x 244in. Hendey Shapers. ‘ ; It treats of at 








\ND FOR THE NEW POLISHED SHAFTING a 


E. P. BULLARD.14 DEY ST.,N.Y. a" Gene toes Me i ed Deseriptiv iat z H. PRENTISS & CO., 42 Dey St., N. Y. 121 CHAMBERS & 103 READE STS., NEW YORK, 


8,10, 15, 20 and 2 in. Gould & Eberh mes Shapers * sucht of wood vorking machine . Hes : i \ Nleac isa? Patt nd-hand Machinery 
One Traveling Head Shaper, 12in. Stroke, Double gy 59 Agony? f post coy ran CAL WENBORN ( ( . Kina 
Table. Center and Circular feed. Publisher. Buff ane N.Y _— ; valde ; Ni, "tig 1 \I ; oO Play t e_17 tt : O ft. x 50 ft 
No. 2 Lincoln Pattern Milling Machine. Ames. New \ rae j ( Fenn Yana plan Sofaad an 6 in 
No. 2Screw Machine. wire feed, Secor, New. R nd M ’ ndition “3 
37 in. Boring and Turning Mill. Bridgeport VAN DUZEN’S Screw Mas tot \ ‘ Sa Tania) aera Ck TA ft. lone. 36x86 in 
SECOND-HAND MACHINERY. PATENT WATER PURIFIER reCutter. | One] a ae ikea 8 ft. long. 30x30 fr 
13 in. x 4 ft Engine Lathe. Ls &W. Ne arly New p 8SECOND-MAND. ; ly eee plane’ tt, long -80eo) th. 
a *¢ -* pe re wore I ia i and Mechanical and Automatic | | Ee | D> t x28x28 ir 
8in. x6 atts, Campbell ¢ oO 1m t. P 1 . ( ) PPianer O piane 6 feet X2S8xes nen 
15in. x 8 ft _ £2 Pratt & Whitney : lwo Lron Planers, to plane 4 feet x20x20 inch 
15 in. x 8 ft. as oz Fitchburg Machine Co we a Paina ae tA lana Rianh wee r 
17 in. x8 ft os Lincoln P fuel by ay rthe di posit : eo CO aeiAwd INCH 
25 in. Drill Bk. Gear & S. F. Fitchburg Mach. Co be ide elt fo I tee ¢ wp , n Car Wheel Borer, very good order, 
28in. x Win x7 ft. Planer. New Haven. <r ware By i Any is racks, - Teak sn col urn ne « ; i Lathe, 12 foot bed 30 inch swing 
46 in. x 36in. x 12 ft Planer. Niles. Al : pie pier a Paced Tt La “ vp - : \ : p tting Machin 12 stroke lot he 
Two 4 Spindle, No. 2 Drills, P. & W os ee oy perdi trata or tA a | 2 ot Or Sa See eee oe re 
One 2 ‘6 “ Py ing out boilers on Sunday. Boilers ¢ I iire | euirats f 46 in Adjustable table and universal 
One No.2 Screw Machine, P.& W. sag ng ooh se ‘J sp ae ot pete can ent . ; : ( ion 
sy Keeping 1eP BUPrTAace Vater 1? hie li¢ ( 
NEW YORK AGENTS: med of all impurities, if eid! pre Joaming, andeonly 1 One Car Axle Lathe, Fitchburg Machine Co, 
Brown & Sharpe Manutacturing Co, lean ary m i ried to the engine, so that Lowell Machine Shor 
Bradley’s Cushion Hammer, grit or nud enters the valve and cyiinde1 \ hin ip 
National Mehy. € oer, and Nut Michy. ED B Al! Kinds Machinist’s Tools and Sapplies Send for List of Machinery 
Hilles & Jones, Boiler Tools, ZE} ’ NEW YORK AGENCY OF THE TANITE CO., 
Write full particulars of what is wanted. E.W.VAN DUZEN, 110E Oat. Cincinnati, 0 GRANT & BOGERT MACHINE TOOL WORKS, The Ceorge Place Machinery Co., 
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Philadelphia, March 17, 1884. 

BROWN & SHARPE MFG. CO., 
Provipence, R. I. 

GENTLEMEN : 

A little more than two years ago I ordered of you a set of Gear Cutters | 
(epicycloidal) for cutting a train of very difficult gearmg for use on a machine 
that I invented, intended to print and bind books from the continuous roll of 
paper, and it is but simple justice to you to state that the machine in question 
is a yreat success in the accomplishment of the work for which it was invented, 
and that the said train of difficult gearing, as cut by your cutters, has been 
universally admired by the best of experts in machine gearing, for their most 
harmonious action in running at high rates of speed, and for their other many 
virtues that could only have been obtained by the very Lest of gearing, cut by 
the 
the 


very best of eutters. This has been wtitten only in high appreciation of 
accuracy of the work turned out by your works. 
T remain. 

Very respectfully, 


H. P. FEISTER, 
Supt. Franklin Machine Works, Philadelphia, Pa. 


BORING “ TURNING MILLS 


5, 6, 7, 8, 10, 12, 14&16 
FEET SWING. 


THE PRAY MFG. CO. reports—“Can bore and turn 
a Pulley 8 feet diameter, 26 inch face, trim the edges 
and face the hubin 8 hours, handling included.” 

BUCKEYE ENGINE €0.—‘‘Can bore and turn a Pul- 
ley 12 fcet diameter, 27 inch face, in 17 hours, includ- 
ing handling.”’ 

PORTER MFG. €O.—“ Weare using your mill for 
boring cylinders, and find it does quicker work and 
more accurate than any Lathe. Cylinders bored 
on this machine are absolutely perfect, as near as we 
can measure, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


(Signed) 








BRANCH OFFICES: 


| PHILADELPHIA, 
22 South Sixth St. 


c HICAGO, 
153 Lake Street, 


‘Weston's Diferentia! Pulley Blocks, 


CAPACITIES FROM 4 TON TO 10 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD bay jose SUSPENDED AT ANY POINT. 
L SIZES IN STOCK. 
















SOLE MAKER Ss, 


THE YALE & TOWNE M'P'G C0,, 


WORKS: STAMFORD, CONN. 
OFFICES AND WAREHOUSES: 
STAMFORD, CONN. 

NEW YORK—62 Reade St. | PHILA.—16 N. Sixth St. 

BOSTON—224 Franklin St.  CHICAGO—64 Lake St. 


An illustrated and descriptive catalogue of the various types of y 
Hoisting Machinery made by us, mailed on application. : 


DIRECT BLOCK, GEARED BLOCK. 






















THE CRAY 19 IN. LATHE. 


NEW PATTERNS. 
6 FT., 8 FT., 10 FT. AND 12 FT. BEDS. 
NEW DESCRIPTIVE CIRCULAR NOW READY. 


_.A.Gray, Jr., & Co. 
COR. 8TH AND SYCAMORE STS., 
CINCINNATI, OHIO, 


E. E.GARVIN & CO, 

























— a 
TARRANT, 


9 Michigan St., 


Office ROBERT 





4 « 0 eb j 
Mosers. yy Gould Boerhavdt, 139 & 141 oe St., New York, 
Gens: Newark, Manufacturers of 









W e have probably got to ae 
another aheping machine, and 


Machinists’ 
Tools 


ROBE roy ‘T ARRANT. 


should be pi sd to have you 

quote prices W eareextreme!y | 

pleased with the gear cutting | 

machine, andthink we have got 

the finest one in thiscity. Ithas ma 

2€€n Koing constantly since it 

Wasset up, and we have yet to i 

find the firs eer te it. é utoma 16 
Verytru 


Miller, 


WITH ARM. 


The Machine shown in 
cut isdesigned for rapid 
my and convenient. milling 
of small work. 


Send for Catalogue. 
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THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Hawe Ready for Delivery: 

Drilling Machines—No.2 Upright, No.3 Vertical; Nos.1,2 and 3, Manufacturers; 
Nos. 1 & 3 Manufacturer’s Bench; Champion Drills; No.0,1 & 2 Gang Drills, 6 &10 
in. Pillar Shapers. 1, 14 in. Shaping Machine; Hand Lathes, 8, 12,15 and 18 in. 
swing; Cutting-off Lathes for 13 }, 24 and 44 in. ‘diameter. Revolving Head Screw 
Machines, Nos.1,2,3 and 4; Hand Milling Machines, Nos.1,2 and 3; Power Milling 
Machine, Nos.1, 2, Zand 4; Bolt Cutters, Turret Head, Nos. 2,3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines ; ‘No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted 16, 19 
and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 
Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 16,18, 20, 24, 26, 34 and 40 in. Planers. No.1 Die Sinker; 10 and 
18 in. Lead ee "Machines ; 18 and 38 in. Chucking Machines; Nut Tapping 
Machines. No. | Profiling Machine, Bevel Gear Cutter, Balance Wheel Lathe 
and Rim Turning Machine. 


DROP FORGINGS 


——aALso— 


Billings’ Patent oe esipdonee Focket Wrenches, 


FINISHED SCREW 
PLATES AND DIES, | 
GENUINE PACKER 
RATCHET DRILLS, 
BILLINGS’ PATENT i 
DOUBLE ACTION \ 
RATCHET DRILLS, TAP & 
REAMER WRENCHES, 












BILLINGS & SPENCER CO. 
HARTFORD, Conn.U.S.A. 





4 AND G6 
INCHES, 


CLAMP, DIE & COMMON 
LATHE DOGS, 
COMBINATION PLIERS, 
BEACH’S PATENT 
THREAD-CUTTING TOOLS 
BARWICK PIPE 
WRENCHES. 


Billings’ Patent Drop Porsed & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
STHaau AWD IROWwW DROP FORGINGS. 


usa 


ae 
: 


ck Pi bites 


PATENT, FEBY 18,1829) \\\) 


ahat thes 



















BRASS abit MACHINERY, 


| 121n. & 16 in. Monitors 
jf Valve Milling Mach’s 


Double Key | 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globo Valves, 
Two-Jawed 

Chucks, 

taa— Small Tools 
a and 

Fixtures. 


WARNER h SWASEY. Cleveland, 0. 










Planers, Drills, Ete. 
POND MACHINE TOOL C0, 
SUCCESSORS TO 
New Designs, Quick Delivery, 
Great Variety, 


_a i a LATEEs.- 





on application. 


, Mass., U. S. A.J 


MANUFACTURER OF 


ENGINE LaTuess' 


GEO. W. FIFIELD, 





Cuts, Photographs and Prices furnished}. 





J. M. ALLEN, Present. 
W. B. FRANKLIN, 


J. B. Preroz, SEoretTary. 


Vi10E-PRESIDENT. 








THE BUFFALO STEEL FOUNDRY, 'n. vy. 
ORDERS CD  SERRSSPONGENSS PRATT & & LETOMWORT 





LODGE, BARKER & CO. 


North West Corner Sixth Street and Eggleston Avenue, 
CINCINNATI, OHIO. 


3 24 in. swing SCREW CUTTING ENGINE LATHES with beds from 12 to 22 
ft. long. 

3 NEW DESIGN MONITOR TURRET LATHES with chasing apparatus 14 in. 
swing and 6 ft. bed, and 3 heavy 16 in. swing 6 ft. bed monitor tur- 


ret lathes. 
WRITE FOR CUTS AND PRICES. 





MANUFACTURER 





PAWTUCKET.R.I. 





TAPS & DIES. 


